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I have reviewed the Inorganic and Radiochemistry results reported in this
data package (when applicable). The results meet the requirements of
NQuality Assurance Project Plan for Characterization of Single Shell Tanks" -
WHC-EP-0210, Appendix 0, unless superseded by the Statement of Work or
Technical Project Plan. Deviations from approved plans are documented in
Characterization Change Notices, Letters of Instruction, or addressed in the
narrative.

. . Kristofzski
Single Shell Tank Project Manager

I have reviewed the compiled report
meets the document standards of th

T WHC-CM-5-4, Section 3.4, Rev. 0.

y If 7/
~

L. R. Webb
Records Management Specialist
Data Coordinator

Date

and certify that this data package
e RCRA Data Packaging Procedure

Date

I have reviewed this report and certify that this data package meets the
requirements of NQuality Assurance Project Plan for the Chemical Analysis
of Highly Radioactive Samples in Support of Environmental Activities on
the Hanford Site" - WHC-SD-CP-QAPP-002, unless superseded by the Statement of

-Work or Technical Project Plan. This data package is a complete and
accurate representation of the data generated from the requested
laboratory analyses performed on this sample based on the QA Review
Process.

L. . Markel
Laboratory Q.A. Officer

2-t
Date

The data contained in this hardcopy data package
authorized for release by the Laboratory Manager or
verified by the following signature.
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Manager's

approved and
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D'ate

2

. L.' BOT, Manager
Processing and Analytical Laboratories
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ADDENDUM 1 REV 0

BX-107 Data Validation

Validation of the BX-107 data package was performed to the requirements
provided in Sections 2.0, 2.1, and 2.4, of WHC-CM-5-3, Rev. 0. The overriding
QA Requirements document was Appendix D of WHC-EP-210, Rev. 3. This data
package was validated by Los Alamos Technical Associates (LATA) personnel.

The primary objective of the data validation effort was to ensure the
usability and defensibility of the data produced for the Single Shell Tank
(SST) characterization project. This was accomplished through a detailed
examination of the data package to recreate the analytical process and verify
that proper and acceptable analytical techniques had been applied.
Additionally, the data package was checked for correct submission of required
deliverables, correct data transcriptions from the raw data to the data
summary forms, and for proper calculation of a number of parameters.

An overall assessment of the data for each Sample Data Group (SDG) is provided
on the Data Assessment Summary Form as required by WHC-CM-5-3. Additionally,
a summary of each constituent, associated qualifiers, sub-qualifiers, and
specific comments are included on the reverse side of the Data Assessment
Summary Form for each SDG.

Data Assessment Summary Tables

Data Assessment Summary Tables are contained both at the end of this
narrative, and individually in each appropriate section of analysis
validation. The Sumary Tables present the data qualifiers and sub-qualifiers
assigned to all BX-107 analytical results, and include all properties and
analytes reported for the Segments, Cores, and Composites. The analytical
results included on the Summary Tables are taken from the raw data sheets, and
are presented in a more condensed form than in the Sample Data Summary. Since
the Summary Tables include specific qualification categories, and therefore
contain more information on data shortcomings, they are provided as a concise
package of all data validation results.

At the top of each table is presented the analysis type, the composite or
segment analyzed, and the unique sample ID. The analyte or property, and the
sample results, are listed in the first two columns. If the sample results
are below the instrument detection limits, either a "U" appears after the
sample value or the value is reported as "Less Than." When particular sample
results are considered unreliable, an "R" is placed after the value in the
results column. The numbered qualifier columns provide a more comprehensive
presentation of the assessments made to each sample result. While each
qualification category does not apply to all analyses, the qualification
numbers always refer to a specific qualification criteria.

Validation of the chemical analyses data package was performed to the
requirements provided in Sections 2.0 and 2.1 of WHC-CM-5-3, Rev. 0. The
qualification categories for non-radiochemical analyses are presented below:

1 Chain of Custody
2 Holding Times
3 Instrument Calibration



4
5
6
7
8
9
10
11
12
13

-WHC-SD-W M-DP-Q28

ADDENDUM 1 REV 0
Initial and Continuing Calibration Verification
Analytical Blanks
Preparation Blanks
Interference Check Sample
Laboratory Control Sample
Duplicate Analysis
Matrix Spike or Post-Digestion Spike
Retention Time
Contract Required Detection Limit Standard
Serial Dilution

When Quality Assurance criteria were not met in a particular category for a
sample result, the appropriate data qualifier was attached. By cross-
referencing the above lists, it can be seen which qualification criteria were
lacking. The RCRA validation process data qualifiers are defined as follows:

U The material was analyzed for, but was not detected.
associated value is the MDL or SQL.

The

U The material was analyzed for, but was not detected. The MDL or
SQL is an estimated quantity.

J The associated value is an estimated quantity.

R The data are unusable.

Validation of the radiochemical parameters of the data package was performed
to the requirements provided in Section 2.4 of WHC-CM-5-3, Rev. 0. The unique
qualification catagories for radiochemical data validation are listed below:

Major Deficiencies resulting in the qualification of data as Unreliable:
R1 Tracer Recovery below 50%
R2 Raw Data sheet not provided for analysis batch
R3 Matrix Spike not run or reported
R4 Calibration information not provided

Minor Deficiencies resulting in the qualification of data as estimated "J" for
detects and "UJ" for nondetects:

J1 Calibration Standard not traceable to NIST or equivalent
02 Detector Efficiency check data not provided
J3 Analysis run when efficiency exceeded control limit
34 Background check data not provided
05 Analysis run when background check exceeded control limit
36 Blank activity exceeds 10% of the sample activity
37 Duplicate RPD exceeds 20%, with sample >5X background value
38 Matrix Spike recovery below 75%, with spike >25% sample activity
J9 Internal Standard not traceable to NIST or equivalent
J10 Calculation and reporting of "Less Than" values not defined or

consistent
J11 Values reported were lower than "Less Than" quantity in blanks
J12 Calibration information incomplete or unclear
J13 Sample analysis result not reported
014 Duplicate analysis not reported or run
315 Sample run in separate batch from all other QC data reported

0%'

177 4



WHC-SD-WM-DP-028
ADDENDUM 1 REV 0

Concerns not requiring qualification of the data but still having a potential
impact on data quality:

C1 Laboratory Control Standard not traceable to reference source
C2 Matrix Spike not traceable to reference source
C3 Carrier not traceable to reference source
C4 Detector Efficiency Check Source not traceable to reference source
C5 Program requirements specify calibration using SR/Y-90; detectors

calibrated using Co-60
C6 No documentation provided for initial energy channel calibration
C7 Spike/Tracer/Carrier recoveries not reproducible from data

provided
C8 Percent recovery not reported
C9 LCS/Blank samples run on different Sr-90 detector than sample
CIO Background acceptance criteria not provided

As a supplement to the Data Assessment Summary Forms, a narrative based on the
reviewers comments for each analytical technique is included. In general,
only major inconsistencies requiring an R" qualifier or minor inconsistencies
that appeared frequently for a particular analyte are called out in the
validation narrative.

7"S
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Chemical Data Validation Narrative

Inductively Coupled Argon Plasma (ICP)

Samples from each core composite, hot cell blank, field blank, and 2 segments
were analyzed by ICP. Samples preparation consisted of either acid digestion,
KOH fusion, water digestion, or TCLP extraction (followed by acid digestion).
Thirty elements were then determined by simultaneous ICP and reported in EPA
CLP format using Ward Scientific Software.

Two areas were identified within this data package for which deficiencies
exist that could significantly affect the overall quality of the ICP data.
The first area, instrument calibration, affects nearly all of the sample
results generated by ICP for the BX-107 data.

Because the ICP instrumentation is relatively unstable, the Waste
Characterization Plan (WHC--EP-0210 Rev. 3, App. D) requires ICP instrument
calibration once every 24 hours or once per setup. This calibration, which is
based on EPA SW-846 and CLP protocols, requires the ICP operator to analyze at
a minimum one calibration blank and one calibration standard at least once
during the specified interval for all elements analyzed. By re-establishing
the slope and intercept at frequent intervals, accurate results are ensured
over the entire linear range for each element. ICP raw data from several
packages did not contain evidence of this two-point initial calibration.
However, since additional accuracy indicators such as matrix spikes,
calibration verification standards, and LCS analyses are included in the ICP
data package, and because 222-S laboratory personnel have indicated that the
initial calibrations were performed at the required intervals, affected data
points were not qualified when initial calibration documentation was not
present.

Another potential source of error arises from interelement effects which, in
some cases, can adversely affect the accuracy and detection limits of the ICP
results. This is especially true for uranium because of the abundance of
emission lines produced as well as the relatively high uranium concentration
in the samples. To evaluate the effect of uranium on the analytes of
interest, the 222-S laboratory analyzed 50 mg/L and 100 mg/L uranium
standards. Using the apparent analyte concentrations seen in the standards,
the potential for significant interelement effects was examined. Analytes
were assigned "J" qualifiers if the absolute value of the apparent analyte
concentration caused by uranium exceeded 10% of the sample concentration.

Metals by Gaseous Hydride Atomic Absorption Spectrometry

Arsenic, antimony, and selenium were determined by Gaseous Hydride Atomic
Absorption (GHAA) spectrometry. No major problems were noted during the
review of the gaseous hydride data. With the absence of potential uranium
interferences, and with lower instrument detection limits, the results for
these elements by GHAA should be considered to be more reliable than those
obtained by ICP.

6
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Mercury by Cold Vapor Atomic Absorption Spectrometry

Mercury was determined by cold vapor atomic absorption spectrometry (CVAA).
No major problems were noted for the data associated with this package.

Ion Chromatography

Anions were determined by ion chromatography (IC) on the water digestions from
both core samples as well as on the hot cell and field blanks. Most of the
anion data was qualified as being estimated, "J", because of high contaminant
levels present in the preparation blanks. Additionally, all nitrate, sulfate,
and phosphate results were qualified as estimated, "J", because retention time
acceptance criteria were exceeded.

Ammonia

No major problems were found with the data.

CNI Cyanide

No major problems were found with the data.

Nitrite

No major problems were found with the data.

Hexavalent Chromium

No major problems were found with the data.

-e
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Radiochemical Data Validation Narrative

A consistent problem that significantly reduced the ability of the reviewer to
reconstruct specific calculations was the lack of adequate documentation for
the radiochemical data. In many instances, calculations were shown with no
units provided and with unexplained factors present on the data card. In
other cases, documentation was not provided for the preparation of calibration
or check standards. If a data validator could not reconstruct the
calculation, the defensibility of that data could be considered questionable.
Therefore, in such cases, a comment qualifier "C" was assigned to the
associated data.

Total Aloha

Total alpha activity was determined for the KOH fusion core samples, two acid
digested segments, and both blanks. Accuracy was monitored through the use of
matrix spikes. Because no matrix spike was analyzed with the fused sample
from core 41 Composite 2, total alpha data for that sample was qualified as
unreliable, "R". There were no other major deficiencies noted during the
evaluation of the data.

Total Beta

Total Beta activity was determined on the KOH fusion core samples and two acid
digested segments. Matrix spikes were run to monitor accuracy. No major
deficiencies were noted during the evaluation of the data.

Americium-241

Americium-241 was determined on the KOH fusion samples for each core.
Initially, each sample mount was counted on an Alpha Proportional Counter
(APC) to determine the total activity for that mount. Americium-241 was then
determined by Alpha Energy Spectrometry (AEA). A known activity of a tracer
was added to each sample mount to determine efficiency for that sample.
Because the efficiency is verified for each sample using the tracer recovery,
efficiency checks are not applicable to AEA analyses. Each AEA detector is
evaluated daily using a mixed isotope standard to verify energy calibrations.
Because no documentation was provided for daily energy verification for the
dates that the BX-107 samples were counted, all data was qualified as "J"
(estimated). Also, since the tracer recoveries were well below the program
goal of 50%, all results have been qualified as R" (unreliable).

Plutonium 239/240

Plutonium 239/240 was also determined on the fused samples by AEA. Each
sample mount was initially counted on the APC to determine the total alpha
activity. The mounts were then counted on the AEA detector to determine the
activity of the alpha emitting isotopes. As with Americium-241, efficiency
checks are not required. Energy calibrations were checked on a daily basis.
No major deficiencies were noted with the plutonium determinations. Some "J"
and "C" qualifiers were assigned because of missing documentation.

s



WHC-SD'WM-0P-0
28

ADDENDUM 1 REV 0
Neptunium-237

Neptunium-237 was determined on the KOH fusion samples by chemical separation
followed by mounting the sample and counting by APC. Detector efficiency for
the APC's were determined for one counter and then applied to other APC's of
identical geometry. Accuracy was monitored through the use of matrix spikes.
No significant problems were encountered during the review of this data.

Strontium-90

Strontium-90 was determined on the fused samples using the beta emanation
technique. Other than insufficient documentation for determination of
theoretical carrier yields, no significant problems were identified for the
Sr-90 determinations.

Iodine-129

Iodine-129 was determined on the KOH fusion samples by chemical separation
followed by gamma spectrometry. Accuracy was evaluated by comparing
theoretical carrier yields with the actual yields. The results for core 41,
composite 2 was qualified as unreliable, "R", because of poor carrier
recovery.

Technicium-99

Technicium-99 was determined on the fused samples from both cores by liquid
scintillation counting. No problems with the data were encountered.

Tritium

Tritium (H-3) was determined on the water digests by liquid scintillation.
Matrix spikes and duplicates were run with each batch. Quench curves and
background checks were provided with all data packages. No significant
deficiencies were noted during the review of the tritium data packages.

Carbon-14

Carbon-14 was also determined on the water digests by liquid scintillation
counting. Matrix spikes and duplicates were run with each batch. Quench
curves and background checks were provided for each sample. Sample results
were qualified as "J" (estimated) because duplicate RPI's exceeded acceptance
criteria.

Selenium-79

Selenium-79 was determined on the water digests by liquid scintillation using
calibrations obtained from C-14 reference material. Since Se-79 calibration
standards do not exist, matrix spikes or LCS samples were not run.
Corrections for method efficiency were provided through the use of a selenium
carrier.

9
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Total Uranium

Uranium was determined by laser fluorescence on the fused samples from each
core composite. An internal standard was run with each sample, therefore no
initial calibration was required. No major deficiencies were noted with the
data from this batch. The data was qualified as "J" (estimated) because of
poor duplicate precision and missing documentation for internal standard
traceability.

Gamma Energy Analyses (GEA)

Gamma Energy Analysis was run on the fused samples, water digests, acid
digests, and the hot cell and field blanks from both core composites as well
as two of the segments. No matrix spikes or tracers are required for GEA
determinations. Backgrounds are run daily on each GEA detector and compared
to an historical 60,000 second background. If the daily background is
accepted as within limits, the 60,000 second file is used to background
correct the sample data. No significant deficiencies were found with the GEA

C) determinations.

Physical Parameters Data Validation Narrative

Wt% Water

No problems were noted with the wt% water data. The wt% water was determined
in duplicate for each sample.

Particle Size

7 Particle size data were assigned J4 and J8 qualifiers since no LCS or CCV
analyses were run with the sample batch.

The pH data were assigned 33, J4, and 38 qualifiers; there was no evidence
indicating that two standard buffers were used to calibrate the instrument,
and no ICV or CCV analyses were conducted.

Differential Scanning Calorimetry (DSC)

No exotherm was exhibited.

S- 10
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INDUCTIVELY COUPLED PLASMA
COREC40_ COMPOSITE/SEGMENTXI_. SAMPLE ID J924

PREPARATION ACID DIGEST -

C-SD-WMDP -028 ArinrifIA i Cry fl
NALYTE SAMPLE RESULTS QUALIFIERS

1 2 3 4 5 6 7 8 9 10 11 12 13

Al 12300 mg/kg 3

Sb 34.8 U UJ U UJ

As 2.8 U U

Ba 7.3 1

Be 0.28 U U U)

Cd 2.0 3 J

Ca 3500 J 3

Cr 889

Co 2.2 1 3

Cu 65.1 3

Fe 9860

Pb 55.5 3 .

202 3
1 37.8

Ni 11.6 J 3

K 273

Se 326 3

A 0.95 U U. U U3 UJ

Na 102000 3 3

Zn 75.0 3 1

Bi 21900 1 3
B 47.0 3 3
Ce 154 3 3

La 1.5 U U UJ

P 19500

Si 1660 J J

Sr 161

S 4760 3 3 .

3.3 . 3
Ti 3.2 . J

Zr 112



OTHER ANALYSES
CORE C40 COMPOSITE/SEGMENT Cl SAMPLE ID J924,

J986. J987. J994. J995

WHC-SD-WM-DP-028ADDENDUM 1 REV 0

ANALYTE SAMPLE CUALIFIERS
RESULTS 1 2 3 4 5 6 7 8 9 10 11 12 13

DIRECT
ANALYSIS

DSC NO EXOTHERM

TGA 56.40%

% WATER 57.50%

H 9.59

WATER
DIGEST __

As .462 pg--- 3 i

Se 1.52 pg g

Hg .560 p

CN- 3.14 VgJ-

NH, <4500 i'/g

TOC 700 pg/g 3

TIC 1,100 pq/g

SPEC
WATER

NO, 13,100 pg/g

TCLP

As before H+: U U
2.04 pg/g

after H+:
<.0050 gg ---

Se before H+: U U U
1.63 pg/g
after H+:
<.00 pg/_ I

Hg before H+: U U
.0264 pg/g
after H+:
.0497 pg/g

-e 12

N
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WRC-SD-WM-

INDUCTIVELY COUPLED PLASMA
COMPOSITE/SEGMENT_1__.. SAMPLE ID J924
) PR1 RATION Water Digest -

P-0 &fnfFNflUM1RE
JALYTE SAMPLE QUALIFIERS

RESULTS 1 2 3 4 5 6 7 8 9 10 11 12 13

Al 115 mg/kg

Sb 37.3 U U -

As 3.1 U

Ba 0.45

Be 0.31 U

Cd 0.71 U

Ca 1130 J

Cr 158

Co 1.0 U

Cu 0.69

Fe 51.6

Pb 7.2 U UJ

j 24.3 U

1.5

Ni 1.4 U

K 170

Se 8.5 U UJ

A3 1.0 U UJ UJ

Na 26300

Zn 43.3

Bi 99.6

B 27.9

Ce 10.0 U

La 1.6 U

P 4770

Si 524

Sr 2.0

S 4540

2.3 U

rTi 0.41 U

Zr .

C

0
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ION CHROMATOGRAPHY
CORE C40 COMPOSITE/SEGMENT Cl SAMPLE ID J924

PREPARATION WATER DIGEST

* 14

a..

ANALYTE SAMPLE QUALIFIERS
RESULTS 1 2 3 4 5 6 7 8 9 10 11 12 13

F 8,910 pg/g
Cl 1,170

NO, 10,200

N0 145,000 ____ _3 __

Pot 14,500 __ _3 ___

so, 14,100 . .3



COREC40
INDUCTIVELY COUPLED PLASMA
COMPOSITE/SEGMENT Cl_ SAN

PREPARATION KOH FUSION
MPLE ID J924

EV O
AL SA RESULTS QUALIFIERS

1 2 3 4 5 6 7 8 9 10 11 12 13

Al 13400 mg/kg

Sb 183 U UJ UJ

As 15.0 U UJ

Ba 4.2 1 J

Be 1.5 U UJ

Cd 3.5 U U

Ca 343

Cr 954

Co 5.0 U UJ

Cu 61.0

Fe 10700

Pb 35.4 U UJ UJ

Mi 108

1 65.1

Ni 8520

K

Se 41.4 U UJ UJ

Aj 5.0 U UJ UJ

Na 102000 3

V 23.6 3

Zn 78.1

Bi 21300

B 16.1 J

Ce 48.9 U U

La 8.0 U U

P 23900 -
Si 6430

Sr 164

4790

Sn 11.5

Ti 2.0 U

Zr 181

In

A

0,



RADIOCHEMICAL ANALYSIS
CORES40_ COMPOSITEC_1_

WHC-SD-WM-DP-028 ADDENDUM 1 REV O
ANALYTE SAMPLE QUALIFIERS

RESULTS 1 2 3 4 5 6 7 8 9 10 11 12 13
TOTAL .0789 uCi/g C C
ALPHA

TOTAL 50.3 C C
BETA

TOTAL 9.32x10 6  C C
U (1,560 ugIg)
GEA

Cs-137 13.5 C f_ -

Eu-154 <.0185 C UJ UJ

Eu-155 <.0311 C UJ UJ

Am-241 <.0748 C Ui_ UJ

Co-60 <.00683 C UJ_ U_

1-129 <.0139 UJC Li

AEA

Pu .0349 C 3 C
239/ 240

Pu-238 <.00449

Am-241 .00805 R R J C C
____________ C

Cm-244 No Detect

Np-237 <.0216 - __-. -

BETA 9.76 C C 3 C
Sr-90

LIQUID
SC INT

Tc-99 .0356 C C C_ _ C
H-3 .000389 C C

C-14 .000306 C

Se-79 <.000125 -

A'16



COREC40_
INDUCTIVELY COUPLED PLASMA
COMPOSITE/SEGMENTXL SAMPLE IDJ_96_

PREPARATION TCLP
nWI-n2-e A G DNUsm 1 R

ANALYTE SAMPLE RESULTS QUALIFI ERS

1 2 3 4 5 6 7 8 9 10 11 12 13

Al

Sb _ _

As .321500 mg/L J

Ba .041130

Be

Cd .070000 U

Ca

Cr .120000 U

Co

Cu

Fe

Pb .710000 U

In

Ni

K

Se .830000 U UJ UJ

A .100000 U UJ

Na

Zn

Bi

B

Ce

La

P

Si

Sr

S

n

Ti

Zrr7

IN

7!



INDUCTIVELY COUPLED PLASMA
COREC40 COMPOSITE/SEGMENTC_

PREPARATION
\Ar Sn..w-lD-l' A

SAMPLE ID J987
TCLP
nnFNDUM 1 REV O

ANALYTE SAMPLE RESULTS QUALIFIERS

1 2 3 4 5 6 7 8 9 10 11 12 13

Al

Sb

As .300000 mg/L U U)

Ba .103040

Be

Cd .070000 U

Ca

Cr 7.055620

Co

Cu

Fe

Pb .710000 U

Mg

Ni

K

Se .830000 U UJ UJ

Aj .100000 U Ui

Na

Zn

Bi

B

Ce

La

P

-Si _ _ _ _ _ _ _

-Sr _ _ _ _ _ _ _ _

S

n

Ti
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INDUCTIVELY COUPLED PLASMA
CORE C40 COMPOSITE/SEGMENTc_ SAMPLE ID J990

PREPARATION TCLP
r% ,t p-ik09rU Ar~flFb~lUlM I REV 0

ANALYTE SAMPLE RESULTS QUALIFIERS

1 2 3 4 5 6 7 8 9 10 11 12 13

Al

Sb

As

Ba 48.977200 mg /L

Be

Cd .762933

Ca

Cr 9.076867

Co

Cu

Fe

Pb 12.759100

In

Ni

K

Se

A .964333

Na

Zn

Bi

B

Ce

La

P

Si

Sr

S
n -- T- -

Ti
Zr -



CORE C40

rA. r% %A a

INDUCTIVELY COUPLED PLASMA
COMPOSITE/SEGMENTC_2_ SAMPLE ID J926

PREPARATION ACID DIGEST
.D.n->)a Afnn num I REV 0

.NAL SA PLE RESULTS QUALIFIERS

1 2 3 4 5 6 7 8 9 10 11 12 13

Al 12500 mg/kg i

Sb 34.5 U UJ U U

As 2.8 U_ UJ

Ba 6.3 1

Be 0.28 U ___ U U -

Cd 2.0

Ca 365

Cr 877

Co 1.6

Cu 72.4

Fe 9430

Pb 54.9

mg 156 -

1 33.2

Ni 10.8

K 199 L J

Se 260 1 .

Ag 0.94 U UJ U UJ U.
Na 103000

Zn 31.3

Bi 22200

B 68.5

Ce 169

La 1.5 U I U UJ
p 22100

Si 1630

Sr 158

S 5070

1 2.2 U _ _U _ UJ
Ti 3.7 1 -

87.2 I-dr on

01'

IZr
I____. z a- .r



OTHER ANALYSES
COREX4Q COMPOSITE/SEGMENTe.2 SAMPLE

lAUCfl-n.WM-0P-028 annFNDUM 1 REV O
ANALYTE SAMPLE QU ALIFIERS

RESULTS 1 2 3 4 5 6 7 8 9 10 11 12 13
DIRECT
ANALYSIS

DSC NO EXOTHERM

TGA 63.30%

% WATER 57.30%

pH 9.77

WATER
DIGEST

As .433 Jq/ J

Se 1.76 p/

Hq .366 i/

CN~ 1.79 p/

NH, <4500 p/

TOC <550 UqqUJ

TIC 1,600 pq/ i

SPEC
WATER

NO? 10,000 pg/g

21

ID J926

10



INDUCTIVELY COUPLED PLASMA
COMPOSITE/SEGMENT C2
PREPARATION

wur.cn.wfnp-nA

SAMPLE ID J926
WATER DIGEST

A DDENouM 1REV O

r__8U .0U

CORE C40

N

ANALYTE SAMPLE RESULTS QUALIFIERS

1 2 3 4 5 6 7 8 9 10 11 12 13

Al 80.0 mg/kg

Sb 37.3 U

As 3.1 U

Ba 0.393

Be 0.31 U

Cd 0.71 U __

Ca 947

Cr 131

co 1.0 U---------------------------

cu 0.77

Fe 42.7

Pb 7.2 U U

Mg 44.1 3

In 1.6

Ni 1.4 U

K 131

Se 8.4 U UJ

Ag 1.0 U Ui

Na 52900

Zn 33.1

Bi 78.3

B 28.9

Ce 10 U

La 1.6 U

P 5260

Si 368

Sr 1.9

S 4690

n 2.3 U

Ti 0.41 U
Z R1 0



ION CHROMATOGRAPHY
COREA40 COMPOSITE/SEGMENTC2 SAM

PREPARNTION WATER DIGEST
D-WM-DP-028 AA DEKNDUMLi

Tj7 23

WHC-S

PLE IDJ926_

1 REV O

ANALYTE SAMPLE QUALIFIERS
RESULTS
R E S U L T S 1 2 3 4 5 6 _ 7 _ 8 9 10 1 1 1 2 13

F 8,500 pg/g
Cl 1,140

NO, 9,120

NO, 146,000

POt 14,800

Sot 14,100

i

C



INDUCTIVELY COUPLED PLASMA
CORE C40 COMPOSITE/SEGMENTC2_ SAMPLE

WHC-SD-WMDp -FI TION KOH FUSIONW r~-3-n~rwr~u nnr M I RE
ID J926

v 0
NALYTE SAMPLE RESULTS QUALIFIERS

1 2 3 4 5 6 7 8 9 10 1 13
Al 11200 mg/kg

Sb 183 U U i

As 15.0 U U)

Ba 8.4 1

Be 1.5 U - U

Cd 3.5 U U.

Ca 303

Cr 787

co 5.0 U - - - -UJ

Cu 72.7

Fe 8350

Pb 65.6

Mg 85.5

1 49.9

Ni 2480 3

Se 41.4 U- UJ

Ag 8.5
Na 99700

V 7.3

Zn 51.3 3- - -

Bi 19300

8 20.1-

Ce 211
La 8.0 U - -U.) UJ-

P 19400 3
Si 5630

Sr 165

4650

Sn 11.5 U U.
Ti 6.3

Zr 79.0
. - i. A i

0~

1-

I f -- ]I



RADIOCHEMICAL ANALYSIS
CORE C40

WHC-SD-WMDP-028
COMPOSITE_..

ADDENDUM 1 REV O
ANALYTE SAMPLE QUALIFIERS

RESULTS 1 2 3 4 5 6 7 8 9 10 11 12 13
TOTAL .0717 pCi/g C C
ALPHA

TOTAL 38.8 C C
BETA

TOTAL 5.27x10-6 C C
U (1,860 Ag/g)
GEA

Cs-137 10.9 C C

Eu-154 <.00181 C __ _ C
Eu-155 <.0290 C C

Am-241 <.0689 C __C

Co-60 <.00654 C ___ _ _ C
1-129 <.0954 U _i_ ___ _ C UJ

AEA

Pu .0834 C 3 C
239/ 240
Pu-238 <.00450

Am-241 .0141 R R J C C
C

Cm-244 No Detect

N -237 <.0216

BETA 7.71 C C C 3 C
Sr-90

LIQUID
SCINT

Tc-99 .0283 C C C

H-3 .000779 C C

C-14 .000182 C

Se-79 <.000123 C

22' 25

0

i
.4

C%



INDUCTIVELY COUPLED PLASMA
COREC41 COMPOSITE/SEGMENT-62j±_ SAMPLE IDJ_36

TION ACID DIGEST
C-SD-W-" &nnrNlM I REV 0

.7 _

SAMPLE RESULTS

1 2 3 4 5

QUALIFIERS

6 7 8

Al 16200 mg/kg -

Sb 34.4 U __ U. _ UJ _ UJ

As 7.5 -

Ba 16.2 -

Be 0.28 U U-

Cd 3.8

Ca 371 R_ ___ J _ __R

Cr 1220

Co 1.4

Cu 22.1

Fe 17400

Pb 92.3

Mg 158

1 70.6

Ni 16.6

K 549

Se 378 R ____ __ R
A 0.94 U _ UJ _ _UJ - U.

Na 95900

V 5.9

Zn 120

Bi 31000

B 31.9

Ce 253

La 1.5 U --

P 26300

Si 2280

Sr 218

4250

Sn 9.4

Ti 5.5
Zr 146

w
NALYTE

9 10 1 1 12 13



RADIOCHEMICAL ANALYSIS
CORE 41 SEGMENT 2H-1 SAMPLE IDJ836

WHC-SD-WM-DP-028

C'I

AnnJnuM 1 REV O

.27

ANALYTE SAMPLE QUALIFIERS
RESULTS 1 2 3 4 5 6 7 8 9 10 11 12 13

TOTAL .142 jCi/g C C
ALPHA

GEA

Cs-137 45.7 C C

Eu-154 <.0170 C C

Eu-155 <.0520 C C

Am-241 <.130 C C

Co-60 <.00650 C C



INDUCTIVELY COUPLED PLASMA
COREC41 COMPOSITE/SEGMENTS2H SAMPLE ID J837

w u rl Cn
PREPARATI

-w M-DP-029
ON ACID DIGEST

A ,-t-%*nrnt IKA I PEV O
NALYTE SAMPLE RESULTS QUALIFIERS

1 2 3 4 5 6 7 8 9 10 11 12 13

Al 16600 mg/kg 3
Sb 35.3 U - __UJ U3 UJ

As 6.3 3

Ba 16.6 3

Be 0.29 U -3

Cd 4.0 -

Ca 366 R 3 R

Cr 1250

co 0.97 U - __U3 li

cu 22.4

Fe 17800

Pb 102

Mg 163

1 71.5

Ni 16.2

K 573

Se 399 R R -

-A 0.97 U UJ U U

Na 98800 __3

V 6.0

Zn 126

Bi 32000

B 25.7-- _ 3 3

Ce 261

La 1.6 U ___11

P 26700

Si 2190

Sr 225

4430

Sn 11.1

Ti 5.8

Zr 137 L

a-.



RADIOCHEMICAL ANALYSIS
CORE 41 SEGMENT 2H-1 SAMPLE IDJ83_7

AngrInIM IL

a-

29

4 flCUO

ANALYTE SAMPLE QUALIFIERS
RESULTS -

RESULTS 1 2 3 4 5 6 7 8 9 10 11 12 13

TOTAL .171 uCi/g C C
ALPHA

GEA

Cs-137 47.1 C ___-C

Eu-154 <.0180 C C

Eu-155 <.0550 c_ _C

Am-241 <.130 C ___ ____ _ _ C

Co-60 <.00580 C c

I

w rAnwW-DP-028



INDUCTIVELY COUPLED PLASMA
CORE_4_L COMPOSITE/SEGMENTSi_ SAMPLE ID J814

PREPARATION ACID DIGEST
WHC-SD-WM-D2 28 ADDENDUM i REV 0
,NALYTE SAMPLE RESULTS QUALIFIERS

1 2 3 4 5 6 7 8 9 10 11 12 13

Al 17100 mg/kg ___ .3 .

Sb 34.9 U Ui U) UJ

As 3.0 U _____ i U.)

Ba 8.4 3 .3

Be 0.29 U 113 U.)

Cd 2.6 .3 3

Ca 277 . J

Cr 1040 1 3 - _

co 1.9 - - __ .

Cu 18.3 .

Fe 12200 1
Pb 64.8 1 -

Mg 138 1 -

' 40.1 -

Ni 12.4

K 94.7

Se 14.3 - 3 J -

-Aj 0.98 U Ui11 U.) 3

Na 101000 1 1 . -

Zn 44.5

Bi 28200

B 25.6 _ _ ' 3 ' 3 '

Ce 194 .3 .

La 2.1 U UJ UJ

P 25900

Si 1610 R R

Sr 174

S 4050

9.4

|Ti 4.1 
-

Zr - 108 'i- F I

IC)



RADIOCHEMICAL ANALYSIS
CORE 41 SEGMENT QH-1 SAMPLE ID J814

WHC-SD-WM-DP-028 ADDpENDUM 1 REV O

C,

IC,

31

ANALYTE SAMPLE QUALIFIERS
RESULTS 1 2 3 4 5 6 7 8 9 10 11 12 13

TOTAL .141 pCi/g C C C
ALPHA

GEA

Cs-137 7.26 C C

Eu-154 <.00370 C C

Eu-155 <.0100 C C

Am-241 <.0240 C C

Co-60 <.00126 C I___ C
tfl



INDUCTIVELY COUPLED PLASMA
CORE C41 COMPOSITE/SEGMENTSH_ SAMPLE ID J815

PREPARATION ACID DIGEST
WHC- S-W*LP-028 ADDND'ilM I RFV 0
NALYTE SAMPLE RESULTS QUALIFIERS

1 2 3 4 5 6 7 8 9 10 11 12 13

Al 17000 m k

Sb 33.6 U _ _U Ud U

As 2.9 U Ui 1-

Ba 8.5 1 -

Be 0.28 U -i Li
Cd 2.5

Ca 276

Cr 1030

Co 1.7

Cu 18.6

Fe 12200

Pb 60.6

Iimg 136

1 40.4

Ni 12.3

K 113

Se 26.1 J J _
Ai 0.94 U Li 1. Li

Na 98200

Zn 43.9

Bi 27900

B 24.2

Ce 193

La 2.0 U _ _ 11
P 25300

Si 1150 R_____ __ _ R J

Sr 174

S 4130

7.5

Ti 4.3

76.6 
- -

N



RADIOCHEMICAL ANALYSIS
CORE 41 SEGMENT _H-1_ SAMPLE IDJ_1_5_

WHC-SD-WM-DP-028 ADDENDUM 1 REV O
ANALYTE SAMPLE AUALIFIERS

RESULTS _

REULT 1 2 3 4 5 6 7 8 9 10 11 12 13

TOTAL .145 pCi/g C C C
ALPHA _______

G EA

Cs-137 7.20 c __ -- - C-

Eu-154 <.00380 C c
Eu-155 <.00980 C--------------------- -

Am-241 <.0235 C C
Co-60 <.00120 C C

f



INDUCTIVELY COUPLED PLASMA
CORE C41 COMPOSITE/SEGMENT.1_ SAMPLE ID J925

PREPARATION ACID DIGEST
t~tMmc. wM-&2-32B ApnFNflhM 1 REV 0

NALYTE SAMPLE RESULTS QUALIFIERS

1 2 3 4 5 6 7 8 9 10 11 12 13

Al 16200 mg/kg 3
Sb 34.7 U UJ U UJ U

As 3.1 3

Ba 10.1 3

Be 0.28 U U U3

Cd 2.7

Ca 416

Cr 1070

Co 2.1

Cu 18.6

Fe 12800

Pb 77.5

Mga 162

n 46.2

Ni 13.6

K 299 - -

Se 366 -

Ag 0.95 U UJ U UJ UJ U3
Na 104000 3 3

-Zn 77.1 3 3 3J __

Bi 27300 3 J

B 57.6 1 .- J .
Ce 192 3 3 3

La 1.5 U U U3 U3

P 24400 3 3

51i 1630 3

Sr 185

S 4520

5.3

Ti 4.2

Zr 86.4 --.- --

a'



OTHER ANALYSES
CORE C41 COMPOSITE/SEGMENTC_1 SAMPLE ID J925

WHC-SD-WM-DP-028B ArFlC nfI M 1 REV O
ANALYTE SAMPLE QUALIFIERS

D TRESULTS 1 2 3 4 5 6 7 8 9 10 11 12 13

DIRECT
ANALYSIS

DSC NO EXOTHERM

TGA 66.30%

% WATER 56.00%

PH 9.95

WATER
DIGEST

As .319 p___

Se 2.01

Hq .539 p/

CN~ 2.88 q

NH <4500 aq/ -

TOC <500 pq/q UJ

TIC 1,390 pi/g j 0
SPEC
WATER

N01 13,900 pg/g

as

0



INDUCTIVELY COUPLED PLASMA
CORE C41 COMPOSITE/SEGMENT__. SAMPLE ID J925

EREfPAr TION WATER DIGEST
WHC-SD-WM-P ADDEhnFND"M 1 ov (

NALYTE SAMPLE RESULTS QUALIFIERS

1 2 3 4 5 6 7 8 9 10 11 12 13

Al 73.3 mg/kg _ 3

Sb 36.3 U Ui

As 3.2 U

Ba 0.31 U

Be 0.31 U

Cd 0.71 U

Ca 141

Cr 154

Co 1.2 U

Cu 0.61 U _ UJ Li l

Fe 61.5

Pb 8.7 U

Mg 6.6

n 0.31 U Ui

Ni 1.8 U

K 151

Se 13.4 U UJ

A 1.0 U Li

Na 79400

Zn 2.6 U_

Bi 116

B 20.5

Ce 8.8 U

La 2.1 U

P 4560

Si 133

Sr 1.5

S 4350

_ _ 1.6 U

Ti 0.57 U

Zr 1.1 U Ui



COREC41
ION CHROMATOGRAPHY

COMPOSITE/SEGMENT Cl SAMPLE ID J925
PREPARATION WATER DIGEST

IHC-SD-WM-DP029 ADDENDUM 1 REV O

ut37

ANALYTE SAMPLE QUALIFIERS
RESULTS 1 2 3 4 5 6 7 8 9 10 11 12 13

F 9,040 pg/g
Cl 1,040

N0, 12,500

NO, 124,000 - -

Po' 13,400 0 -

SO, 12,800 J

C,'



CORE C41
INDUCTIVELY COUPLED PLASMA
COMPOSITE/SEGMENT Cl SAMPLE ID J925

PREPARATION KOH FUSION

&n -n7 i ApbnulM 1 RFV
NALYTE SAMPLE RESULTS -- QUALIFIERS

1 2 3 4 5 6 7 8 9 10 11 12 13

Al 17200 mg/kg

Sb 182 U UJ Ui

As 14.9 U Ui

Ba 12.0 3

Be 1.5 U UJ

Cd 4.7 3 J

Ca 365

Cr 1080

Co 5.0 U Ui

Cu 25.9

Fe 13400

Pb 123 3 1

I 131 1 -

_ _ _ 65.2

Ni 4300

K

Se 41.3 U U-
A 7.6

Na 101000

V 10.5

Zn 92.8

Bi 28200

B 8.3

Ce 230

La 8.0 U Li -i

P 25900 J

Si 7980

Sr 188

4030

Sn 11.5 U ___ _UJ

Ti 8.1

Zr 173



WHC-SD-WM-D

RADIOCHEMICAL ANALYSIS
CORE4L COMPOSITES_1

P-028 inDENDUM 1 REV 0
ANALYTE SAMPLE QUALIFIERS

RESULTS 1 2 3 4 5 6 7 8 9 10 11 12 13

TOTAL .123 pCi/g C C
ALPHA

TOTAL 52.4 C C C
BETA I

TOTAL 0.00 .j
U (2,820 gg/g)

GEA

Cs-137 20.0 C C

Eu-154 <.0159 C C

Eu-155 <.0376 C C

Am-241 <.0896 C C

Co-60 <.00682 C C

1-129 <.0183 C

AEA

Pu .0549 J C 3 C
239/ 240

Pu-238 No Detect _

Am-241 .0128 R R C C

Cm-244 No Detect

Np-237 <.0215 C C

BETA 11.8 C C C 3 C
Sr-90

LIQUID
SCINT

Tc-99 .0429 _ C C C

H-3 .000420 C C

C.-14 .000349 C

Se-79 <.000126 C

39

'4



INDUCTIVELY COUPLED PLASMA
COREC_4_1 COMPOSITE/SEGMENT_.2 SAMPLE ID J927

PREPARATION ACID DIGEST
WHC-SD-WM-DP-028 ADDENDUM 1 REV 0

ANALYTE SAMPLE RESULTS QUALIFIERS
__1 2 3 4 5 6 7 8 9 10 11 12 13

Al 16600 mg/kg J-

Sb 33.5 U UJ U _ UJ U.
As 2.7 U _U _ Ui

Ba 9.3 -

Be 0.27 U U UJ

Cd 2.7 1 -

Ca 306 -

Cr 1040

Co 0.91 U - U UJ
Cu 17.2

Fe 12500

Pb 69.2

mg 125

Mn 43.9

Ni 13.9

K 278

Se 7.6 U UJ U Ui
A 0.91 U UJ _U U-
Na 100000 -

Zn 66.5 -- - - j j

Bi 26400 - -

B 21.2 J - i i -

Ce 205 -

La 1.5 U U Li

P 26900

Si 1770

Sr 172

^ _ 4030

Sn 10.7 -

Ti 4.1

Zr 115 10



OTHER ANALYSES
CORE41 COMPOSITE/SEGMENTC2 SAMPLE ID J927

WHC-SD-WM-DP-029 ADDENDUM 1 PEV O

-l_ - 4:1

<0

ANALYTE SAMPLE -UALIFIERS
RESULTS 1 2 3 4 5 6 7 8 9 10 11 12 13

DIRECT
ANALYSIS

DSC NO EXOTHERM

TGA 50.70%

% WATER 55.90%

PH 9.72

WATER
DIGEST

As .517 'g/g

Se .596 t'/g 3

H9 .627 pL/g 3
CN~ 2.07_ig/g

NH, <4500_u/jq

TOC 796 pg/g

TIC 1,100 ig/g J

SPEC
WATER

NO, 12,400 pg/g



.NALYTE

INDUCTIVELY COUPLED PLASMA
CORE C41 COMPOSITE/SEGMENTL2 SAMPLE ID J927

PREPARATION WATER DIGEST
wrs.n.wA.no.nYo AnDENDUM 1 REV 0

SAMPLE RESULTS r
2 3 4 5:

QUALIFIERS

6 7 8 9 10 11 1 12 1 13

Al 350 mg/kg J J

Sb 37.2 U UJ

As 3.0 U ___ U_

Ba 0.64 3
Be 0.30 U Li

Cd 0.71 U - _ - - - -

ca 136 - 1 1.. _

Cr 171 __

co 1.2

-cu 1. 1 _ _

Fe 422 - - - 3 - - -- _

Pb 7.5 _ _ 3 - _ _ _ _ - - --

Mg9.6333

11.7 _ _

Ni 1.4 U _ UJ - _

K 128 -

Se 74.5 R - ~ - R 3--

-A 1.0 U _ i
Na 72600 - -3 - -- -- - -

V 0.81 U - _ __- - -

Zn 5.3 J - - 3 - -- -- - - -

Bi 839 3

A 23.2 J

Ce 10 U Ui

La 1.6 U - i _ _ - - - - - - -

P 48103-3

Si 271 3

Sr 6.5 3

4110 - 3 3 3 -

Sn 2.3 U Ui

TU 0.41 UJ
Zr 7.9 3 --

Nl

'"r,



WHC-SD-WMDP-028 ADDENDUM 1 REV 0
ION CHROMATOGRAPHY

CORE C41 COMPOSITE/SEGMENTQ2 SAMPLE IDJ927
PREPARATION WATER DIGEST

ANALYTE SAMPLE QUALIFIERS
RESULTS----------------- -__-RESULTS 1 2 3 4 5 6 7 8 9 10 11 12 13

F 10,900 pg/g
Cl 1,200

NO, 1,210

NO, 128,000

Po0 14,300

So, 12,200

I.

43



INDUCTIVELY COUPLED PLASMA
COREQ41_ COMPOSITE/SEGMENT C2

PREPARATION KOH FUSION
nf IA r~l-l~ A rMCirllM IM

SAMPLE ID J927

I RFV O.TT '-. - -
NALYTE SAMPLE RESULTS QUALIFIERS

1 2 3 4 5 6 7 8 9 10 11 12 13

Al 13300 mg/kg

Sb 183 U R R

As 15.0 U

Ba 10.6

Be 1.5 U

Cd 4.3

Ca 520

Cr 958

Co 9.7

Cu 53.3

Fe 10500

Pb 101

Mg 107

1 66.0

Ni 7640

Se 316 R R_ _R

A 5.9

Na 94500

Zn III - - -

Bi 18900

B 18.8 _ ___U __U

Ce 252 - -- - - _

La 8.0 U-
P 20900

Si 6100

Sr 144

S 4200

11.5 U

Ti 6.9

Zr 135

0'



RADIOCHEMICAL ANALYSIS
CORE_94L

WHC-SD-WM-DP-028
COMPOSITEC2_

ADDENDUM 1 REV
ANALYTE SAMPLE QUALIFIERS

RESULTS 1 2 3 4 5 6 7 8 9 10 11 12 13

TOTAL .115 pCi/g R C R
ALPHA

TOTAL 45.8 C
BETA

TOTAL N/A
U (2,820 pg/g)

GEA

Cs-137 24.3 C C

Eu-154 <.0210 C C

Eu-155 <.0390 C C
Am-241 <.0970 C C

Co-60 <.00660 C C
1-129 <.0504 R R C 

AEA

Pu .0449 C 3 C
239/ 240

Pu-238 <.00450

Am-241 .0131 R R C C
Cm-244 No Detect

Np-237 <.00324 C C

BETA 8.74 C C C
Sr-90

LIQUID
SCINT

Tc-99 .0374 - C - C _ C
H-3 .000697 C C

C-14 .000224 C_

Se-79 <.000147 C

.1~ 45

0

*0

11

7
C



INDUCTIVELY COUPLED PLASMA
HOT CELL BLANK COMPOSITE/SEGMENT___ SAMPLE

PREPARATION WATER DIGEST
.eI-%.AAI IA.flfl...fl'iO* -U-fl. A flflrrdflhiM I PFVO

NALYTE SAMPLE RESULTS QUALIFIERS

1 2 3 4 5 6 7 _8 9 10 11 12 13

Al 204 ug/L U R R

Sb 2140 U

As 186 U

Ba 18.0 U

Be 18.0 U

Cd 42.0 U

Ca 2540

Cr 84.0 U

Co 72.0 U

Cu 36.0 U

Fe 120 U

Pb 510 U UJ

Mg 106

1 : 88.2

Ni 108 U

K 798 U U.
Se 786 U u -

Ag 60.0 U R - _ R ----

Na 4360

Zn 150 U

RI 510 UU.

B 1130

Ce 516 U

La 126 U

P 480 U

Si 3360

Sr 36.0 U

569 .1

~AILIr.

1~'

S

1_ __ 96.0 UI

I Ti __ 30.0 U

Zr66.0 U ___ -



OTHER ANALYSES
CORE HOT CELL BLANK SAMPLE IDJ__99

wwn-s n-w M-DP-028 A PPnfrlt M i PFV O

.2 47

.

ANALYTE SAMPLE QU ALIFIERS
RESULTS 1 2 3 4 5 6 7 8 9 10 11 12 13

As <.0100 Ag/mL

Se <.0100 pglmL UJ

Hg < .0 0 50 0 U ,

TOC 7.10 pg/mL 4J__ J I

A'1

-N,



RADIOCHEMICAL ANALYSIS
CORE._ T.

WHC-SD-WM-DP-028
CELL BLANK

AnnFNIDUM 1 REV 0
ANALYTE SAMPLE QUALIFIERS

RESULTS 1 2 3 4 5 6 7 8 9 10 11 12 13

TOTAL <1.13x106' C C UJ
ALPHA uCi/mL

TOTAL .000782 C C 3
BETA pCi/mL

GEA

Cs-137 .000412 1

Eu-154 <1.62x10 6  UJ

Eu-155 <1.86x 0-6  UJ

Am-241 <4.31x10- UJ

Co-60 <5.45x101 7 U,

rn



WHC-SD-WMDP-028 ADDENDUM 1 REV 0
ION CHROMATOGRAPHY

CORE HOT CELL BLANK SAMPLE ID J999
PREPARATION WATER DIGEST

J2 49

ANALYTE SAMPLE QUALIFIERS
RESULTS- _ -_ _ -

F1 2 3 4 5 6 7 8 9 10 11 12 13

cl .935 __ __3

NO, .393 __

NO, 1.41 - _ _3 _ _ -

PO, NO DATA UJ UJ

SO, 1.05 3



INDUCTIVELY COUPLED PLASMA
COMPOSITE/SEGMENT S AMPLE IDJQQ0

REV O
.NALYTE SAMPLE RESULTS QUALIFIERS

1 2 3 4 5 6 7 8 9 10 11 12 13

Al 204 ug/L U R __ R

Sb 2140 U

As 186 U

Ba 18.0 U

Be 18.0 U

Cd 42.0 U

Ca 237

Cr 84.0 U

Co 72.0 U

Cu 36.0 U

Fe 120 U

Pb 510 U UJ

Mg 36.0 U

1 18.0 U

Ni 108 U

K 987

Se 786 U

-Ag 60.0 U R R

Na 4610

Zn 150 U

Bi 510 U Ut

B 888

Ce 516 U
La 126 U

P 496

Si 534

Sr 36.0 U

S 360 U
196.0 U

T 30.0 U

tZr 66.0 U

FIELD BLANK

Lfl

7N

WHC-SD-WA UZA2ELU



OTHER ANALYSES
CORE FIELD BLANK SAMPLE IDJIQQ0_

WHC-SD-WMDP-028 ADDENUM J1 EV
ANALYTE SAMPLE QUALIFIERS

RESULTS 1 2 3 4 5 6 7 8 9 10 11 12 13
As <.0100 Iig/mL I ____ - - ---

Se <.0100 Vq/mL_ Ui

Hg <.00500 UJ
T IC <5.0 pig/mL

L TOC <5.50 pg/niL ___ __ _ 13 _ __ _ -- __

10

",, Si



WHC-SD-WM-DP-028 ADDENDUM 1 REV O

ION CHROMATOGRAPHY
CORE FIELD BLANK SAMPLE ID J1000

PREPARATION WATER DIGEST

ANALYTE SAMPLE QUALIFIERS
RESULTS 1 2 3 4 5 6 7 8 9 10 11 12 13

F .487 /

Cl .662

NO, .352 _ __. - -__

NO 2.95

PO' .926

So, 1.12

52

7N



RADIOCHEMICAL ANALYSIS
CORE FIELD BLANK

ADDENDUM 1 REV 0

ANALYTE SAMPLE OUALIFIERS
RESULTS-------------------_
RESULTS 1 2 3 4 5 6 7 8 9 10 11 12 13

TOTAL <1.13x10-6 C C UJ
ALPHA Ci mL

TOTAL .000136 C 'C
BETA uCi /mL

GEA

Cs-137 .000176

Eu-154 <1.79x10-6

Eu-155 <1.53x10-6

Am-241 <3.36x10-6

Co-60 <5.45x10 7r

C'.

WHC-SD-wM-DP-028
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WHC-SD-WM-DP-02DDENDLIM 1 REV 0

C%

Sample Data Summary

'.54
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WHC-SD-WM-DP-028
REV 0

ADDENDUM 1 REV 0

SAMPLE DATA SUMMARY

1516oe17

U.,4 55 23
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(.3

(
Physical Properties Summary For BX 107

CORE 40
Solids Uquids Recovery Density (giml)

Segment Volume (nL) Weight (q) ** Volume (mLl Weight (q) ( Solids Uquids
I Empty- NONE
2 187 20431 NONE 100 1.0926
3 EMPTY6 NONE
4 187 216.87 NONE too 1.1581
5 187 21604 NONE 100 1.1660
6 187 215 1 NONE 100 1.1641
7 187 132.45 NONE 66 0.703

CORE 41
Solids Liquids Recovery Density (g/mL)

Segment Volume (mL) Weight (Q) " Volume (mi) Weight () MI) Solids Ugulds
I EMPTY. NONE
2 187  18617 NONE too 0.9956
_ 93 18523 NONE 50 19917
4 EMPTY. NONE
5 9 35 5 53 NONE 5 0.5914
6 187 24804 NONE _ _ _ 13284
7 187 2502 NONE I___1_ 1 3380

* Extruder valve In 'open' position.

* Weight includ;s not weight of solids plus all weights from te sample break dowr fVOA. Rh.ology. PSD, and DSC/TGA)
from the core hxtrusion woksheet

Not.: Solid Volumes are approximadons.

C

30'.
VI

C

;0

rCAI
0

0

-

I



WHC-SD-WM-DP-028
SEV 0

CORE 40 DIRECT EGMENT ANALYSIS

SEGMENTADDENDUM 1 REV 0
Analyle Std #1 PREP BLK Result #1 Result #2 Average RPO

% Ree (ugg) (Ug/g) (ug/g) (ug/g) %

0SC NO SAMPLE NA NA NA NA NA

TGA NO SAMPLE I NA NA NA A

%WTR NO SAMPLE NA NA NA NA --

SEGMENT 2

Analyto Std #1 PREP BLK Result #I Result 12 Average RPO
% Rea (ug/g) (ugg) (ugg) (ugg)

0I EXO -7 NA No Exo I NO EX( NA

J397-5712 J97-5812
TGA 101.501 NA 45.001 43.70 4 2.93

J07-710 J908-5710
%WTR 100.131 NA 55.151 54.6a 42

SEGMENT 3*

Analyt. Sld #1 PREP BLK Result #1 Result #2 Average RPO
% Roe (ug/g) (ugg) (ugig) (ug/g) %

A895-5711 Jus"-811
DSC EXC NA INO Xo INO EXO NA | NA

J395-5712 J9-5812
TGA 101.50 NA 51.20 51.40 |51.3.39

%WTR 99-.01 NA 50.01 NA
MOTE:51 WAS 0VPL0ID AnE" Th"M A$4A4.YS

SEGMENT 4

AnsIyt Std Of PREP BLK Result #1 Result 02 Aver.g. RPO
% Res (uajg) (ug/g) (ug/g) (ug/g) -

0sc NO SAMPLE NA NA NA NA---___

TGA NO SAMPLE NA NA NA ___NA _ I

R NO SAMPLE NA NA NA NA -A

22 57

N.

1'

25



CORE 40 DIRECT SEGMENT ANALYSIS

SEGMENT5 ADDENDUM 1 REV 0
Anolyt. Std 01 PREP BLK Result #1 Result 02 Average RPO

% Rea (ug/g) (ug/gW (ug/g) (ug/g)
J893571 J93-511 1

DSC EXC NA NO EC NO EXO NA

J93-5712 J893-3812
TGA 97.601 NA 5490 50.80 52.85

%WTR INO SAMPLE I NA NA NA NA

SEGMENT 6

Anayt. Sld #1 PREP BLK Result #1 Resut #2 Average RPO
% Rac (ug/g) (ug/g) (ugwg) (ug/g) %

J92-5711 J92-5811 NA
OSC EXC IN/A I EXEX NAN

892-5712 *92-5812
TGA 100.50 N/A 46.20 4.001 46.10 1

J854-5710 J855-5710
%WTR 100.60 IN/A 5620 56.30 1 56.25 2 I.

SEGMENT7

Analyte Std #1 PREP BLK Result *I Resuat 02 Average RPO
% Re (ug/g) (ugag) (ug/) (ug/g)

J90-5711 J*90-5OI_

DSC IEXO NA NO EXI NA I NA

*905712 J00-5812
TGA 99.701 NA 50.40 48.80 49.60

J8I-5710 A52-5710
%w7R 100.501 NA 1 4,301 400 43.85 - 7.9

WHC-SDWYM-DP-028
REV 0

E2958
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BX107 CORE 4. JORE COMP 2
A,.Ia Sid 01 PREP SLX RPI.s* E1

% 1c (g) (ug9)
J926-6740

Fluo U 17- <2.33E4 1.6 |

U as LAG

Aml Ud 1 tNep Ofk s #11
% Hc (.C9) (UC0L

J926-6725
RAD-Fu. AT 1 01.201 <358 -03 7.17 -02

AT/Pu+As | 7.35-01 I

RasA 02
(o9g))

J926-8840

2.166

A19UN #2

J926-1925
7.2BE-O-2T

J924720 J92640
04.50| <171-+W! 7 3,BBE+01|1 3.2$L+01

Luti 10+01 7.1"-0

Avag.
(ug/g)

RPD Spk Hoc DET UM
% % (ug/g)

1584 1 94.101 230E+021

(u.v )
KIM/g

7"fE-02|

T91EFTIIJ

RPD Spk Ac DET UM
% % (Cilg)

obso
PDL

a-a i

AGO AML
V^L Ct E

1.521 87.401 3.60E-0I 2.01E+01 I

I 1.30E+001 2.75E+01 I

7.40E*00 I

~3.5ET400I

J9Q6-4730 J9264-830
GEA C-137 102.00 <7.5t-03 C. 1.09E+01 1.16t+0I 1.13E+01 1 688 NA 7.20E

E 154 A < . -02 C<.4t-2 NA NA NA 2I -
EW155 1A < . C <2.9042 <a'wE-0 MA NA . .
Aj-241 NA <2a3t-2 c <89E-42 <7.l9v-0 NA NA NA 2.tI z I .0
.o-hu ius., co6tjcj c8SAE-03 - <6.c644I NA MA NA *.flt- I G.w I

J024781 J9264M1

C-C.

Am"v. SD Of Prop I RiaU* 01
I R.. (1cug) (ucus)

J*20-782
Am-241 105.8 <1.06- 1.41
C A24 -2 (GEAtJIAM4 AA

AM-241 (GEWL -41 (ALriiA

NP-237i 81,501 <2.1SE-021

Tc-Sn

1-129

7.96E-02 N I i e i 2.41t+al1
NA NA |.0| 4.5N-03 W.W0 I

PAGUR #2 Aweqoe
(Uin)) (U. )9)

J9264-82
1.3E-021 1A-2 9I.A I

S000+0I

J926783 J9264-883
<2.1E-02I <I.08E-021 NA

.1926-8764 J926 -888

APD opk lt. ET Um
% % (acWd)

-1

bkdo AL
apD Ct Er

NA 200 1 0 8ai-03 l.7tw

I 0001 510 lot-WJ 0.001 7.42E+01 I

c:

0n

C)
Il

Wj

00
<U
C0C

co
0

I

4'2.>
-j .. ~ .7;

i'

1 14.41 <0.3E C41 22. 2.102 449 66.80 9.4041 30.80
181

J9264785 J9264885
95.0 <1.47E 21C <954E-031 <1.32 NA NA 8690 1.40 -021 0.00

it W,7t

2.02E+03
0.271-E



BX107 CORE 4. CORE COMP 2
Amlyt S #1 Prop Blk A" 01h

I.Ac (uCij) (uCi491
4926.786

.-90

H4

(Ucilg)
J925-sm8

Avn.ge
(UlMg3

APo Spk P.c DEr UM
1 % (udigj)

IFho
RFDL CaEm

S C 7.71E+00 8.79E+00 &2SE+001 1309 87.90 2.30E-03| 3587.01 .30|

J926-7707 J&9267887
10.401 <3. SO-41 c 7.79E-041 4.93E4| 6.31E-04 4691 3.60E4 1 1.751 4.90

J926-77"6
C-14 .1 1.10 1.82

L9264-789
8.-7B I NA _I <1.34E-041C123E041

J926-7M
4.21-4E I

J926-nat
<l.22E-44f HA

3 02E-04] 7921| 87.80| 1.104

.NA I.

2)
3?-"4/,'

2.71

ww
4.W I

t~t
.4
a
I-SI

C

z
C

m
C
0

c:)

N.)
co

I0



*1)
4'~1 V2

CORE 40 HOMOGbgiIZATION

% WATER OF HOMOGENIZATION SEGMENTS

I.NCS Old PREP BLK
%) (71)

100.101 NA

100.10 NA

100.0 NA

100.60| NA

100.501 NA

Isult I I
1)

J907-5710
55.201

J902-5710

J900-5710
57.701

J854-5719

JO51-5710
44301

Result 04
Mi

J908-5710
54.701

J903-5710

J901-5710
56.60|

J455-5710

J852-5710
43.00;

Average RPD
N

54.951

53.15

57.15

56.25

43651

Anlyt.

SEGMENT
82H |

84"1 (

8811

ad"

64H f191

lab

1.92

-h

0.18

0

rri

C

c)
n

70

D

I-: -:



CORE 41 DIRECT SEGEMENT ANALYSIS
WHC-SD-WM-DP-028 ADDENDUM 1 REV 0

REV 0 Segment
Analyt. Std 01 PREP BLK Resul *I Resuft #2 AVERAGE RPO

S R" (ug/g) (uglg) (ug/g) (ucla) %

DSc NO SAMPLE NA

TGA NO SAMPLE NO I NA

%WTR I NO SAMPLE ND I NA

Segment 2

Analyte Std #1 PREP 8LK Result 01 Reult f2 Aveagw RPO
% Re* (ugig) (ug/g) (ugg) (ug/g) %

J88-5711 JesI5811

DSC EXC | NA NO Eo9 NA NA

JS88-5712 J88-5812
TGA 99.701 NA 49.10 39.80 4.357 21.4

%WTR [NO SAMPLE I I I ND

Segment 3

Analyt. Std #1 PREP BLK Resul 01 Result 62 Avemg.9  RPo
% R" (uglg) (ug/g) (ug/g) (uglg) S

JN87-5711 J87-5 11
DSC |EX NA I NO ( IO EN ) (0 NA

J87-5712 J wZU 512
TGA 99.70 NA NA50 54.101 NA

J2SJ-5710 J0-57 _ _

%WTR 1 100.131 NA 1 56.891 56.80. 0.1

Segment 4

Asalyto Std 0t PREP SLK Re ul S1 Reut #2 Avwrig. RPo
% Re. (ug/g) (ug/g) (og/g& (ug/g) S

oSC NO SAMPLE NA | NA

INO SAMPLE I NA

11N SAMPLE I NA

- 40
72



CORE 41 DIRECT SEGEMENT ANALYSIS
VHC-SD-WM-FP-02

REV 0 Segm PENDUM i REV O

Analyte Std #1 PREP BLK Result #1 Result 02 Average RPo
S Rec (ug/g) (uagg) (uOg) (ug/g) %

J8845711 J8845811 

osc £EO I NA jNO (O 1NO EXO NA L

J884-5712 J864-5812
TGA 1 99.00 NA 39.401 340 .

J2869-5710 ______

%WTR 99.60 MA 1 27.90 NO SAMPLE NA 7 N

Segment 6

Analyte Std #1 PREP OLK Result 01 Result #2 Average RPO
S Re (ug/g) (ugg) (ug/g) (ug/g) %

J863-5711 .863-5811
oSC EXO NA NO EXO NO EXO T NA | NA

.863-5712 J883-5812
TGA 99.00 NA 38.401 44.00 41.20 _13.59

1809.5710 J810.5710
TR 100.13 NA 48.721 50.16 291

Segment 7

Analyt Sid #1 PREP 8LK Result #1 Reut #2 Average RPO
% Re. (ug) (ugl (Ug) ( (Ugg) %

J02-57M J1882-St I
osc EXO } NA NO £O |NO EXO NA NA

.8f-5712 .82-5812
TGA 99.001 NA 35.201 34.00 | 34.604

.806.5710 J.807-5710
%WTR 10013 NA 50.341 48.70 & 49.52.31

K

73 41

7-

, ~4



19 l

Core 41 Seglant 2H-1
Analyte LMCS Sid

.44 (ug/L)

ICP-AcId Al
Sb
As
a.
B.
Cd
Ca
Cr
Co
Cu
F~e
Pit
Mg
Mn
Ni
K
so
Ag
"a

ZnSV at
Dl

Ce

P

Sr
S
Sn

PREP OLK Result f l
% Roo (ugg) (uggQ)

J836-8755

Result #2
(ug/g)

J836-8855

Avwrage,
(ug/g)

RPC Spk add
% (ugg)

J636-8050

Spike DET LIM Ratio
% Ree (ug/g) RI/DL

6000 12220 7.65E+00 1.62E+04 7560E+04 1.61E+04 1.40 4.91E+01 -374.30 3.50E+00 460222
5000 107.90 3.66E+01 3.44E+01 tld.fE+01 3.52E+01 4.91E+01 168.80 3.66E+01 0.96
5000 100.50 3.00E+00 7.53E+00 56.07E+00 6.80E+00 21 50 4.91E+01 89.10 3.00E+00 2.27

10000 94.20 3.00E-01 1.62E+01 7 1.84E+01 1.63E+01 1.10 9.82E+01 93.90 3.00ED 54.41
l0000 80.00 300E-01 2.82E-05 t 2.95E-01 2.89E-1 0.82E+01 87.00 3.00-01 0.96
100 _ 04.10 _00E-01 3.762+00 T385E+00 3.61E+00 230 962E+01 906.50 7.00E-01 5.44
10000 153.90 1.68E+02 3.71E+02 A 3.88E+02 3.80E+02 4.50 9.82E+01 0.90 2.72E+01 13.96
50 _ 99.00 1.20E+00 _22_E+03 1.172E03 1.16+03 400 491E+01 2.80 1.20E+00 994.54

10000 05.70 1.00E+00 1.35E+00 31.53E+00 1.44E+00 12.00 9.82E+01 93.50 1.00E+00 1.44
5000 96.10 4.00E41 2.21E+01 2.25E+01 2.23E+01 1.90 4.91E+01 95.20 4.00E-01 55.81
5000 98.80 1.93E+00 1.74E+04 1.67E+04 1.71E+04 3.90 4.91E+01 -1836.50 1.50E+00 11380.4
5000 90.60 7.10E+00 9.23E+01 9.45E+01 9.34E+01 240 4.91E+01 104.70 7.10E+00 13.16
5000 08.90 4.13E+00 1.58E+02 11.78E+02 1.68E+02 11.90 4.91E+01 16.60 7.00E01 239.61
5000 92.40 3.00E41 7.06E+01 6.79E+01 6.92E+01 3.90 4.91E+01 81.90 3SOE-1 231
5000 97.60 1.40E+00 1.66E+01 7 1.65E+01 1.66E+01 0.30 4.91E+01 809.50 1.40E+00 11.84
5000 07.00 1.208+05.49E+02 5.68E+02 5.59E+02 3.50 4.91E+01 96.70 1.29E+01 43.30 fj5000 148.40 0.30E+00 3.78E+02 X3.72E+02 3.75E+02 1.70 4.912+05 106.00 8.305+00 45.10
5000 7500 2.00E+00 9.39E-01 . 1222+00 5.08E+00 200.00 4.91E+01 66.70 1.00E+00 1.0 Z

10000 117.70 2.31E+01 a.50E+04 9.71E_+04 9.65E+04 1.30 9 625+01 991.00 2.80E+00 34467.84
10000 9540 9.00E41 5.86E+00 74.642+00 5.26E+00 23.50 9.82E+01 94.80 6.00E-01 6.56
10000 94.30 2.92E+00 1.20E+02 T1.6E+02 1.19E+02 2.10 962E+01 89.20 2.50E+00 47.69 C
5m 74.70 6.80E+00 3.10E+04 7305E+04 3.06E+04 1.80 4.91E+01 -988.30 5.80E+00 5302.58
5000 113.40 6.39E+00 3.19E+01 V3.lE+05 3.55E+01 2040 4.91E+01 38.30 1.00E+00 35.48
5000 104.50 9.80E+00 2.53E+02 _2.67+02 2.80E+02 5.30 4.91E+01 12980 9.80E+00 28.52
5000 96.10 1.60E+00 1.50E+00 #1.57E+00 1.54E+00 4.91E+01 75.80 1.60E+00 0.98

10DO 116.M 9.90E+00 2.63E+04 T2.62E+04 2.62E+04 0.30 9.82E+01 1614.70 9.90E+00 2648.75
10000 293.90 4.E+01 2.28E+03 72.17E+03 2.22E+03 4.80 9.82E+01 1686.60 4.30E+00 517.31
10000 93.20 4.00E-01 2.18E+02 .2.16E+02 2.17E+02 0.90 9.82E+01 89.50 4.00E-01 $41.42
5000 254.40 1.01E+02 4.25E+03 4.26E+03 4.252+03 0.30 4.91+01 2870 4.50E+00 944.79<

10500 2.30E+00 0.43E+00 0.77+00 0E+00 360 495E+01 97.40 2.30E+00 4.18
598.20 4.00E-01 547E+00 76.0oE+co 5.74E+00 9.20 41E+0 07001 14.34

IOOCf 0420 8006-~l :48202 7.345021 1:40+021 .i0IO.850O 805

Analyte L4C$ 64 PREP 6LK
(1%) (ugg)

RAD-Acid AT

flEA Co-137
Eu-154
Eu-155
Am-241
Co .60

Result #
(ugg)

J3-&725

Result #2
(ug/g)

J836-8855

Average RPD
(ug/g) %

Spik. DET LIM
% Aec (ug /L)

Ratio
R/VL

1 94.70| <5.13-3 C 1.42E-011 1.55E-OS1 1.48E-Cl1 8.801 101.71 0.0051 NA 1

J036-730 J836-8730
102.00 <7.37E-3 C 4.57E+01 4.69E+01 4E.58+01 0.40 NA 7.60E03 NA

WA <0.92E-2 C <1.70E-21 I.90E2 NA NA NA 1.50E42 NA
N/A <.25E-2C <5.20E-2 <540E-2 NA NA NA 1.25E-02 NA
NIA <2.79E-2 c <l.30E-1 <1.30E-1 NA NA NA 2.78E42 NA

102M0 <720E-3 <80E.31 <8.50E-3 NA NA NA 6S.E-03 NA

9

0

rn~
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Core 41 Segment H-2
Analyt.

ICP-Acid M
Sb
As
Ba
Be
Cd
Ca
Cr
Co
Cu
Fe
Pb
Mg
Mn
NI
K
S.
Ag
Na

Zn

aCe
La
-P
SI
Sr
S
Sn
TI
Zr

LMCS Sid
add (ug/L) % ROG

PREP eLK
(ug/g)

Result S1I
(u g/g)

JB37-8755

Result #2
(ug/g)

J837-8855

Avrage
(U gig)

APO Spk add Spik.
% (ug/g) % ReO

0ET LIM Ratio
(ugg)

IDULO
RIOL

5000 122,20 7.65E+00 J1i.66E+04 1.62E+04 1.64E+04 2.20 4.91E+01 -374.30 3.50E+00 4680.47
5000 107.90 366E+01 t13.55E+01 3.51E+01 3.53E+01 4.91E+01 168.60 3.66E+01 _ 096
5000 100.50 3002+00 16.32E+00 6.12E+00 6.22E+00 3.30 4.91E+01 89.10 3.00E+00 2.07

10000 94.20 3.00E-01 71.66E+01 1.60E+01 1.63E+01 3.40 9.82E+01 93.90 3.00E-01 54.29
10000 89.00 3.00E01 &f 2.91E-01 2.87E-01 2.89E01 982E+01 87.00 3.00-01 0.96
10000 94.10 7.00EC1 14.03E+00 3.49E+00 3.76E+00 14.30 982E+01 98.50 7.00E-01 5.37
10000 153.90 1.68E+02 A 3.66E+02 3.48E+02 3.57E+02 5.10 982E+01 0.90 2.72E+01 13.12
5000 99.00 1.20E+00 1.25E+03 1.19E+03 122E+03 470 4.91E+01 2.80 1.20E+00 1016.58

10000 95.70 1.00E+00 o79.71E-01 1.71E+00 1.34E+00 200.00 9.82E+01 93.50 1.00E+00 1.34
50DO 98.10 4.00E-01 2.24E+01 2.17E+01 220E+01 3.10 4.91E+01 95.20 4.00E-01 55.10

98.80 1.93E+00 1.78E+04 1.70E+04 1.74E+04 4.40 4.91E+01 -1836.50 1.50E+00 11587.6
SOO 91.60 7.10E+00 1.02E+02 9.43E+01 9,80E+0t 7.60 4.91E+01 104.70 7.10E+00 13.80
5000 98.90 4.13E+00 .71.63E+02 1.48E+02 1.55E+02 9.70 4.91E+01 16.60 7.00.01 221.91
sm 92.40 3.00E41 7.15E+01 6.83E+01 6.99E+01 4.50 4.91E+01 81.90 3.00E01 233
5000 97.60 1.40E+00 r1.62E+01 1.81E+01 1.62E+01 0.40 4.1E+01 89.50 .40E+00 11.58
5000 97.00 1.29E+01 5.73E+02 5.61E+02 5.67E+02 2.10 4.91E+01 98.70 1.29E+01 43.96
5000 148.40 8.30E+00 C 3.99E+02 391E+02 3.95E+02 1.90 4.91E+01 105.00 6.30E+00 47.57
5000 75.00 1.00E+00 &19.71E41 9.5E-01 9.64E.01 4.91E+01 66.70 1.00E+00 0.96

10000 117.70 2.31E+01 79.88E+04 9.67E+04 9.77E+04 2.10 982E+01 991.00 2.80E+00 34898.58
10000 95.40 8.00E-01 .75.99E+00 5.49E+00 5,74E+00 880 9.82201 94.80 .00E-01 7.18 
10000 94.30 Z92E+W 71.26E+02 1.20E+02 1.23E+02 4.90 9.82E+01 89.20 2.50E+00 49.05
5000 74.70 5.80E+00 7320E+04 3.09E+04 3.15E+04 3.60 4.91E+01 -988.30 5.80E+00 5424.11
5000 113.40 5,39E+00 I 2.57E+01 1.81E+01 2.19E+01 34.70 4.91E+01 30.30 1.00E+00 21.93
5000 104.50 9.80E+00 Y 2.61E+02 2.58E+02 2.59E+02 1.40 4.91E+01 129.80 9.80E+00 26.48
5000 98.10 1.60E+00 :,J1.55E+00 1.53E+00 1.54E+00 4.91E+01 75.10 1.60E+00 0.96

10000 11650 9.90E+00 r 2.67E+04 2.73E+04 2.70E+04 2.10 9.82E+01 1814.70 9.90E+00 2727.18 m
10000 293.90 4.02E+01 f 2.19E+03 2.33E+03 2.26E+03 5.90 9.82E+01 1686.60 4.30E+00 525.54
10000 93.20 400E1 J12.25E+02 2.17E+02 2.21E+02 3.90 9.82E+01 89.50 4.00E-01 552.28
5000 254.40 1.91E+02 X4.43E+03 4.32E+03 4.37E+03 2.50 4.91E+01 287.60 4.50E+00 972.11
5000 105.00 2.30E+00 1.11E+01 9.59E+00 1.03E+01 14.30 4.91E+01 97.40 2.30E+00 4.49
5000 9820 4.00E41 '75.64E+00 5.69E+00 5.77E+00 250 4.91E+01 97.00 4.00E-01 14.42

10000 98.10 800E-01 11.37E+02 1.65E+02 1.51E+02 18.30 9.82E+01 180.50 _

AnalyI. LMCS Sid PREP BLK
(%) (ug/g)

RAD-Acid AT

J1111:837
Ca-137
Eu-154
Eu-155
Am-241
Co-60

Result 1
(ugg)

J8374725

Result #2
(ug/g)

J837.8825

Average
(ug/g)

APO Spike DET LIM
% % Roc (ug/L)

Ratio
RtDL

94.70 <5.13E 1.71E41 1.55E-01| 1.f3E-1n 10.20 101.701 5.10E-03 NA

J834 J&35 J8374730 J837-8830
10200 <7.37E-3 C 4.71E+01 4.72E+01 4.72E+01 0.21 NA 7.60E43 NA

N/A <1.92E62 C <1.80-2 <1.95E.2 NA NA NA 1.50E-02 NA
N/A <1.25E-2 C <5.40E-2 <5.40E-2 NA NA NA 1.25E-02 NA
n/A <2.79E-2 < <1.30E-1 <1.30E-1 NA NA NA 2.78E-02 NA

102.001 <7.20E4 C <5.80E3 <5.40E-3 NA NA NA 6.00E03 NA

(I)
0

r L

C0



Core 41 Segme, H-1
Anal yle

ICP-AcId Al
Sb
As
Ba
Be
Cd
Ca
Cr
Co
Cu
Fe
Pb
Mg
Mn
NI
K
So
Ag
Na
Zn

Iii
Ce
La
P

SF
S
Sn
T1
7,

LUCS Sid PREP BLK Result #I
add (ug/L) % Ro (ug9) (ug/g)

J814-8755

Result 02

(ug/g)
J8144855

Average RPD
(ug/g)

Spk add Spike 0E7 LIM Ratio
(ug/g) % Be@ (ug/g) R/DL

5000 117.80 3.40E+00 11.71E+04 1.72E+04 1.71E+04 0.60 9.75E+01 414.80 3.40E+00 5.03E+03
5000 96.50 3.56E+01 .d3.49E+Ot 3.46E+01 3.48E+01 9.75E+01 122.40 3.56E+01 9.78E-01
5000 97.50 -3.43E+00 J3.04E+00 3.02E+00 303E+00 9.75E+01 97.60 .10E+00 9.77E-04

10000 91.90 5,28E41 f8.38E+00 8.77E+00 8.57E+00 4.60 1.95E+02 96.50 3.00E-01 2.86E+01
10000 93.80 3.004E-1 &.7£2.94E-01 2.92E-01 2.93E-01 1.95E+02 94.80 3.00E-01 9.77E-01
10000 8990 7.00E-01 f2.59E+00 2.17E+00 2.38E+00 17.50 1.95E+02 94.50 7.00E-01 3.40E+00
10000 115.40 2.31E+01 .72.77E+02 303E+02 2.90E+02 8.90 1.95E+02 67.10 2.40E+00 1.21E+02
5000 94.60 1.40E+00 11.04E+03 1.02E+03 1.03E+03 1.70 9.75E+01 116.10 1.40E+00 7.36E+02

10000 89.20 1.20E+00 JI.8E+00 1.17E+00 1.53E+00 200.00 1.95E+02 92.50 1.20E+00 1.28E+00
5000 91.70 .00E1 71.83E+01 1.83E+01 1.83E+01 0.10 9.75E+01 03.70 6.00E-01 3.05E+01
5000 92.10 2.00E+00 I1.22E+04 1.21E+04 1.22E+04 0.80 9.75E+01 409.70 2.00E+00 6.10E+03

10000 97.50 8.50E+00 16.48E+01 8.77E+01 6.62E+01 4.40 1.95E+02 100.00 8.50E+00 7.79E+00
5000 101.70 3.70E+00 f 1.38E+02 1.45E+02 1.41E+02 4.80 9.75E+01 90.30 6.00E-01 2.35E+02
5000 88.40 3.00E- 7401E+0i 4.02E+04 4.02E+01 0.20 9,75E+04 92.70 3.00E-01 1.34E+02
5000 92.60 1.80E+00 71.24E+01 1.30E+01 1.27E+01 4.70 9.75E+01 94.90 1.80E+00 7.06E+00
5000 95.00 1.33E+01 /9.47E+01 9.86E+01 9,67E+01 4.00 9.75E+01 110.30 1.33E+01 7.27E+00
5000 96.20 1.31E+01 71.43E+01 2.19E+01 1.81E+01 42.10 9.75E+01 106.20 1.31E+01 1.38E+00 C

10000 10.30 1.00E+00 47 980E41 9.73E41 9.77E-01 1.95E+02 9.30 1.00E+00 9.77E41 I
10000 130.40 2.64E+01 f1.01E+05 1.01E+05 1.01E+05 0.70 1.95E+02 -1994.20 8.70E+00 1.16E+04
10000 91.00 2.50E+00 F 4.45E+01 4.39E+01 4.42E+01 1.30 1.95E+112 93.60 2.50E+00 1.77E+01 <
10000 83.80 B.50E+00 T2.82E+04 2.82E+04 2.82E+04 0.10 1.95E+02 285.40 8.50E+00 3.32E+03
5000 132.10 8.56E+00 72.56E+01 3.17E+01 2.87E+01 21.50 9.75E+01 93.00 1.90E+00 1.51E+01

10000 104.40 8.60E+00 I 1.94E+02 1.90E+02 1.92E+02 2.00 1.95E+02 100.00 860E+00 2.23E+01
10000 95.40 2.10E+00 '12.06E+00 2.04E+00 2.05E+00 1.95E+02 64.70 2.10E+00 9.76E-01
10000 98.90 8.00E+00 ) 2.59E+04 2.55E+04 2.57E+04 1.40 1.95E+02 180.20 8,00E+00 3.21E+03
10000 375.70 1.52E+01 X 1.61E+03 1.67E+03 1.64E+03 3.70 1.95E+02 791.30 2.30E+00 7.13E+02
10000 91.80 600644 .71.74E+02 1.73E+02 1.73E+02 0.50 1.95E+02 97.80 6.00E41 2.88E+02
5000 105.40 6.04E+00 .4.05E+03 3.92E+03 3.98E+03 3.40 9.75E+01 79.40 6.00E+00 6.63E+02 to
5000 91.30 1.60E+00 P9.41E+00 8.25E+00 8.83E+00 13.10 9.75E+04 94.60 1.60E+00 5.52E+00 00
5000 94.70 500E-01 74.12E+00 4.i8E+00 4.15E+00 1.50 9.75E+01 93.50 500E41 .30E+00

10000 9120 1.10E+00 . 4.08E+02 8.97E+01 I 9.89E+01 1 18.70 1.95E+02 66.40 4.10E+00 8.99E+01

Anslyte L.MCS Sid PREP 8LK
(%) (ugg)

RAD-AcId AT

GEA Cs-137
E- 15-4
Eu-ls5
Am-241
Co-60

Result #1
(uglg)

J814-8725

Result 02
(ug/g)

J814-8825

Average RPD
(ugog) %

Spike DET LIM
% Rec (ugL)

___87.90| <5 33E-04 |C I.41E.0I 4.40E-41 0.14 0.71| 66.00| 0.00053| 265.09

J814-8730 J814-8830
101.40 <1.59E-3 c 7 26E+00 7.31E+00 7.29E+00 0.69 NA <1.44E-3 NA

NA <380E4 C <3.70E-3 <4.00E4 NA NA I NA <4.10E-3 NA
NA <2.58E4 C <4.00E-2 <9.90E4 NA NA NA <2.52E-3 NA
NA <5.97E-3 C <2.40E-2 <2.40E-2 NA NA NA <5.OE-3 NA

99.80 <1.27E4 C <1.26E3 <9.40E-4 NA NA NA <1.35E-31 NA

Ratio
F/DL



C)

3 /4em m H-

Core 41 Segmeil1 6H-2
DATE: Anslyte

ICP-AcId Al
Sb
As
B.
Be
Cd
Ca
Cr
Co
Cu
Fe
Pb
Mg
Mn
Ni
K
S.
Ag
Na
Zn

-I B.B
Sce

La
P
SI
Sr
S
Sri
Ti
Zr

LMCS Sid
added

PREP ELK
% Rea (ug/g)

Result I1l
(ug/g)

J815-4755

Result #2
(ug/g)

J8l5-8855

Average
(uglg)

RPO Spk add Spike DET LIM Ratio
% (ug/g) % Rec (ug/g) RIDL

5.00E+03 117.80 3.40E+00 ri.70E+04 1.67E+04 1.69E+04 1.20 NA NA 3.40E+00 4.97E+03
5,00E+03 98.50 3.56E+01 3.36E+01 3.39E+01 3.38E+01 NA NA 3.56E+01 9.49E-01
5.00E+03 97.50 -3.43E+00 J2.92E+00 2.96E+00 2.94E+00 NA NA 3.IOE+00 9.48E-01
1.00E+04 91.90 5.28E-01 18.48E+00 8.42E+00 8.45E+00 0.80 NA NA 3.00E01 2.82E+01
1.00E+04 93.60 3.00E-01 ',7 2 83E-01 2.86E-01 2.84E-01 NA NA 3.00E- 9.47E-01
1.00E+04 89.90 7.00E-01 72.47E+00 2.27E+00 2.37E+00 8.10 NA NA 7.00E-01 3.39E+00
1.00E+04 115.40 2.32E+01 f 2.76E+02 2.69E+02 2.73E+02 2.60 NA NA 2.40E+00 1.14E+02
5.00E+03 94.60 1.40E+00 11.03E+03 1.02E+03 1.02E+03 2.60 NA NA 1.40E+00 7296+02
1.00E+04 8920 1.20E+00 71.68E+O 1.14E+00 141E+00 200.00 NA NA 1.20E+00 1.18E+00
5.00E+03 91.70 6,00E41 71.86E+01 1.805+01 1.83E+01 360 NA NA 6.00-01 3.05E+01
500E+03 92.10 2.00E+00 71.22E+04 1.18E+04 1.20E+04 2.90 NA NA 2.00E+00 6.00E+03
1.00E+04 97.50 8.50E+00 .7 6.06E+01 6.90E+01 6.48E+01 13.10 NA NA 6.50E+00 7.62E+00
5.00E+03 101.70 3.70E+00 71.36E+02 1.30E+02 1.33E+02 4.20 NA NA 600E0 2.22E+02
5.00E+03 88.10 3.00E-01 r4.04E+0I 3.93E+01 3.99E+01 2.70 NA NA 3.00E-01 1.33E+02
5.002+03 92.60 1.80E+00 71.23E+01 1.21E+01 1.22E+01 1.40 NA NA 1.80E+00 6.78E+00
5.00E+03 95.00 1.33E+01 7 1.13E+02 1.04E+02 1.09E+02 7.90 NA NA 1.33E+01 820E+00
5.00E+03 96.20 1.31E+01 7 2.61E+01 3.26E+01 2.93E+01 22.20 NA NA 1.31E+01 2.24E+00
1.00E+04 1030 1.00E+00 4 9.43E41 9.53E-01 9.48-01 NA NA 1.00E+00 9.48E-01
1.00E+04 130.40 2.64E+01 r9.82E+04 9.59E+04 9.71E+04 2.30 NA NA 8.70E+00 1.12E+04
1.00E+04 91.00 2.50E+00 T 4.39E+0I 4.35E+01 4.37E+01 1.00 NA NA 2.50E+00 1.75E+01
1.00E+04 83.80 8.502+00 7r2.79+04 2.75E+04 2.772+04 2.40 NA NA 8.50E+00 326E+03
5.00E+03 132.10 8.56E+00 72.42E+01 2.23E+01 2.32E+01 7.90 NA NA 1.90E+00 1.22E+01
1.00E+04 104.40 8.60E+00 71.93E+02 1.86E+02 1.90E+02 3.90 NA NA 8.60E+00 2.21E+01
.00E+04 95.40 2.20E+00 tA.98E+00 2.00E+00 1.99E+00 I NA NA 2.10+00 9.48E-01

1.00E+04 98.90 8.00E+00 72.53E+04 2.50E+04 2.52E+04 1.30 NA NA 8.00E+00 3.14E+03
1.00E+04 375.70 1.52E+01 J1.15E+03 1.54E+03 1.34E+03 29.00 NA NA 2.30E+00 5.83E+02
1.00E+04 91.80 6.00E-01 ;1.74E+02 1.69E+02 1.72E+02 2.60 NA NA 6.00E41 2.87E+02
500E+03 105.40 6.04E+00 L4.13E+03 399E+03 4.06E+03 350 NA NA 6.00E+00 6.77E+02
5.00E+03 91.30 1.60E+00 77.51E+00 8.87E+00 8.19E+00 16,60 NA NA 1.60E+00 5.12E+00
5.00E+03 94.70 5.OOE-01 4 30E+00 4.23E+00 4.26E+00 1.80 NA NA 5.00E01 6.52E+00
1.00E+04 91.20 1.10E+00 77.66E+01 1.0E+02 8.89E+01 27.60 NA NA 1.10E+00 8.08E+01

m -u
z I'

3

c

Anslyte LMCS Sid PREP OLK
(%) (ug/g)

RAD-Acid AT

Cs -137
Eu-154
Eu-155
Am-241
Co-to

Result 01
(ugg)

J8154725

Result #2
(ug/g)

Jai5-825

Average
(ug g)

RPe Spik. DET LIM
% Rc (ug/L)

Ratio
RVDL

87.901 <5.33E44 IC 1.45E-01 1.44E-01 1.44E01 0.691 NA I NA I NA

J815-8730 J815-8430
101.40 <2.59E4 C 7.20E+00 7.34E+00 7.27E+00 1.93 NA <".44E-3 NA

NA I <3 80E- <3.60E4 <2.70E-3 NA NA I NA <4.10E-3 NA
NA <2.54E-3 C <9.80E-3 <9 20E.3 NA NA NA <2.52E-3 NA
NA <5.97E3 C <2.35E-21 <2.20E-2 NA NA I NA <5.BOE-3 NA

99.80 <1.27E.3 c <2.20E-3f <1,00E.3 NA NA I NA <1.35E-3 NA

Dal:

EAt



~jtL.f~

ji /49.) 9
BX107 CORE 41 A

Aalyt M WCO Sd PREP LK Rasu #1 Resul #2 Anrage RFD Spk add
add (ugfL) pBc (ug/) (ugL") (U91) (.9/9) % (ngg)

J925-8755 .825-8855

$Oka DET UM
%ReC (.glg)

ICP-Add Al
ab
A.
a

Cd
C.
Cr
Co
Cu
Fe
Pb
Mg
MnUs

K
of
Ag
Na
Zn

B

Srd

C.

S

U,.et: A
Unhorn

n". SMOI1 PREPSBL RaauSI R.S*#2 hAmage PDO
%Hae ("MB) (U99) (Ugq/) (u") %

J925-5711

k Rm DET UM
% (1ug9)

Reto
RIDL

owG 'EAO N A IND D(O I NA i NA NA NA NA 1 NA

J925-5712 J925-5612
0A % 4A I

%WTR 1 100601 NA I
J935-5710 JM93-5710

56.00 56.301 56.151 0.53 1 NA I t.OCE-01 I NA I

J925-U95 J925-895
104. < . 1 1I-01 4.03E-01 .81 -01 23,2 .60 . -Ml 1.44
S 101 21+ . + 2 +00 0.99 1400 2. -01 .0 +00

J925-5796 Jf25-5898
I 9.9 1 < i.25E-011 7 5.30E01 1 7.23E-01 1 6.31E-01 1 29.161 120801 1.25E-01 I 5,05E+00 I

J925-5778 J925-5678
I O5AO I 2008E-021 2. +00 3.1E+001 2.99+00 . . 1.00.-14 2.99t+01I

Roli
RWo

1 .91 ) + 1.62 +04 1. +04 1.62 + 0.10 468 +01 5308 30+00 4.63E403
5000 8880 3 66E+01 Z l47E+01 3 +f01 1 3.52 +01 4.M8E401 000 366E+01 9.62E-01

00 . +94 . .1 +00 . + .02 + 6. 4.68 + 93.7 0 OE+0 1.01 E+00
IM 1 .60 3, -0 1. T T f. +T 1.-01 +1 + 3. . + 1 101. 3. E4R 3.43(+

1 10.10 .1 12. -01 2. 1 2.SS-C 9.3 +01 9&10 1Ufl1 9.60(41
I I1. T.UEt1 <.YI7If+ 7 +7 M 4+ 2.80 M .3I +I- 94.f .00EUI 3.91(+0

a I 5.94E+01 J1i I+ 1.92 +03 1.17 + 128.70 9.36E+01 +46 1. +1 . +
5000 11 T0 1. *T+ ul .1 I+03 1. + . +03 . .U + 1 64.60 1.20+0 8.

i. .0 + 7 + 2.2 .+ I 2.32400 9. . + I 9. 1.0 +0 TN +E
S1.65E+00 I . +01 I M +011 T .8 + 1.4 466 +0l 1 T 4 1 . W+

S .20 1t + 128 + 1. + I 1.29E+04 --Ur. 9 I i 4. +01 - 1 I.5 +0 .6T+
1 . 7.1 + .7 f IE+1 *. 7 +F 1 7.71 +01 1. 4.8E(01 191.20 7.io6+ 1.09 401

S 111. 0 1..6+ +021 2.16t +02 1 . +.4 4.68(+01 VM. .UE1 . +
.sw . + . * 1 4. + I . I .8E+01 . .. 2

Si1 I1E+ JTM. + II.u+ 1 .40(+01 IM 4.68(4+ 1k . 1.40+0 1.00+0
-7 T-W. EI JIU. I+ 15+ .06E+ . .68E401 14 . 5. + +

1 .5 -2. .7E+0 .EE+ +72 0 3.69 +02 1.7 4.68+1 1 . 4.4 E+ 01
U 4 o + I . . 3 1 Ott-l -. 61 (1 4.3+01 1.40 1.00E+00 9.61 1

1 1. E0 I . +04E105 1.03E+05 1.04t+05 + 9.36(+41 -TW5 3. . +O 3.+ +
1 5.64 + .1 + I4. + 1 .1 T I .80 .3 ETUT 135IG I EM 3. 4+1

. 76& . L+ 7+041 TY0ET& 2.72(+0 1 .U+ -1024.70 . T TU+
lw 14.0 1. + + 1 iD LT01 .1 + 1 U 4. +01 10. 1. +0 .0 +0 1

w WU... iT. +T .9E+0 .9E+ 1. 4.+6 13- f+l T.M+
.. .m + 0R . + . + . + . 1 . 1 + .

S 111T + .Z +3 1.MET .311. + I . T. 1+ U 1.f00+0 . sE+w
.= -iuu ... E0. + TU+ !.032 0.2 9.3+1 96.20 .l1 H+W

---- N. + +m 4 + Yl0 4.B-- .. s+
7 E+0 + .3 +0 I.l 7.19(00 1.4 4.88+0 1w . 1M .13 +

1 .IE TUE W mtjw .U+ .M +E 1 5.40 9.36t+ . .[EI Ilhl E+
WSW - . + .64401 3.934l I +0 I w . V.3D6 u + - .1u I .00 . M+M

HYAA As
S.

CVAA H

CN-Wr CN

1 2

r%

0 0
A0 a
rn 6

4 t
ow0



WHC-SD-WM-DP-028
REV 0

ADDENDUM 1 REV O

Ida

I'-

1*'
'at

2.!

A.

a as

p ~.. . . .. ......... .

41*4,444444 *J

-23

C a j ldid 2--2-2A

I
4-

U

aI!

±1 79

it

5'1

4.

0:

x

cc
C I'D

N

&at

I
C

I'
*21 47

79



BX107 CORE 4* Jl

IC-MI" F
CI
N03
N02
P04
604
PACIDICPj
G ACID ICP

Gpmntr N02
NO3 C)M
N02 #C)M

PH PH

NH3-W&Sr NH3

TOC-VWI. TOC
Aceate E

11C-swa CO3

l.uk S2 Amw g.
(00/g) (ufgl)

J925-7871

RP0 Spk Ac DET UM 1.0
% % (Ugg) WJDL

103.00 0EI +01 79.04E403 8,72E*03 l.lBE+03 3.60 114.00 1.00E+01 I 8.00
. + 71. 4+ . 4 .T+E 3 3.11 100.00 2.36E+O I 44.92

I 106.00 . 6E+03 il.24E l 1. 11 . + .49 . 1.86 +03 .
I . . + -1. 4 . 4t+4L1.+L . . 1. + 124.

4 . . . * . tr.oa+0 1 .
. .00E+ .2 + I. 404 -. 04 08 106. .00 +02 130.00

104 IC 5.E4 +00

804 IC 1. +00

J925-7T9 J925-7879
. <5.I1 I+ . + 1. 4041 + .EI 106. .11 41 2.

L

Um I 1 I.w I It524 ~ I0,94

J925-5715 J925-5815
| 10i .I NA to I.5 D.eal 9.62| 2.451 NA || N

Jn-ma a325 7828
. < . 4+ <4. + . + +

t47 ,J925-7726 Ja25-7826
$6.701 5.50E+ <. < E+w2 <.00E+02 NA | NA I 94.7U| 45O+02E

I 0.OE+00I

rn

I I I I I I I

J925-7727 J1925-77
1 1060. 3.40E-0I,7.39E+03I I .1E+031 1,24+03 23.54 102.4 .49

H
0

C)

Cnk

000

I.

'xi)
7 A -91

Army. SI #1 PREP BLK R.u% 01l
%Rec (ug/g) (glg)

Jm2-m1



11
1*

WHC- SDt, Mo-0 2 8

REV 0

ADDENDUM 1 REV 0

2 - - -

as a 91 g sx

-
L

o

Is

isg

I
OF IT I-

0 rC

~ti
CO ~
NJ1~
x

~,

5C -

S.-

'I
A

I
C

9T 81

.f)

r

B

N

I

I

2 49
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BX107 CORE 41

Aa"vI Bid fl PREP BLR A" fI Resuk #2 iAg,e RPD
% be (ugt) (ul) (ufl) (ugtg
J922 J923 J925d740 J9254640

Flkm U 1 107.9 <2.33E+021:72,82E+03 2.82E +03 2.82E 03
U as Lorils I .am

Spk R. DET UM
S %.

Ab.o
(U99) DIDL

0.10T i119.701 230EJ+02 1.23E+011

Arm"% S at Ptp Ra Ashm a &A #2 fu.ge NPD
% PA. *SIa) (tuom (ucg) (C4) V

J254725 J8254825
RAD-Fu. AT

AT/Pu4Aa

TB
TWICMtS

Spk Gc DET LiN
% (UGIg)

lbS. AL
IVL Cl Efr

S $1.2 1 <3 5E-03 C 1.23E-01 I1.13-01 1.18E-01 1 878.401 3.6031 3.28E+011 5.75E40
I1.82E+06 I1.SIk+OG

J254-720 J9254820
*. <I.E+ t 24E+01 5.23E01 524E+011 0.19| 94.901 1.30E+00| 4.03E+01 +

a22-l I*.07E-0I

J9254730 J825430
GEA Cs-137 1W2i <775E 12.00E+01 1 2.04E+01 1 2,02E401 1.781 NA 7.20E.03I 2804.17 7OE-01

Eu-154 ! <. < | <1.tMIA !A I NA -if402
Eu155 NA <. <.7- < .t A A NA I 26-0 0.00 NA
AC241 I .8 I cc - C .1 2 IM0
0.40 II <60~ Ic <.wt 6A NA3 0 A I&b l ~

J925-478l J925S861
PU23Sj40 97.60 <3.28E-03 C 5.49E-2 1.&4-021 5.56d-l2 2.70 NA I A NA I

M-2 I NONDTEITviE I I I NA I NA I NA I NA I NA I
An" Si #1 Prp aW heSult .A* #2 Aweg* APD

% ae (UCilg) (.cIw) (tOM) (UCW) %

I.-

Spk Rea DET UM
% (.Cil)

lbSo AL
WVDL Cl Ear

Ar241 I 106.01 <3.28E IR 1.28E-02 1.82E-02 1.45E-02I 23.45 1 ;.-W03 805E+00 8.Wt+UOI
C,-244 NA NA AA MA I

Aa-241 (G AA-241 (AIA) 0 E+00

J925-6793 J9254-I3
NP-237 81.501 <2.16 <1E-0 <2.1E-02 I NA NA 92.30 2.1E-02| 0.00 1 6.75E+01

TC-9B
J25474 J925-8W4

.E C.9-02 4.23E-02 4.5-02 15.08 15.60 jA.40E-04[
- 6850 1

El
a:
C,

U

00
M-mn

<
J925-6795 J925-6685

| 9.0! <1.47-02C l.83C -021 <.23-02! A 1.4 02 _

S76.40

Aml. sk El Pfsp ak Rosu #l Rcuk #2 Av..g. WPD
% Rm (tuor) (UCIWg) (UCUg) (W11g) %

J925478M 825688

SpkRmc DETLUM
% (IUN)

. 102.01 <2.29E 3<1.18E+01 1.20E+011 1.19E+011 1.68E+001 | 2.10t-W 5.17E4021 3.OE-011

J925-7787 J925-7877
|,200 <3.C4.66E41 3,93E-041 13.74| 99.70| 22SE41 1.75 1

J925-7786 J92 78
. 5510 1 <1.13O4 IC 3.49 -4 2.89 -04 3.196-04 18.81 . 1.13+04

J9254789 J9256889
NA I <1.34-04 C<1.26E041 <1.25E-041 NA I NA I NA | 1.20E-04 0.D 4.36t+4fi

.7< a-1 *) b
1

!-29

SF-10n

'. ? H-3

C-14

R.Ma
A/DL

Ut
0

0

Cs Eff

0o

I

4557



1)

BX107 CORE 41 CotiE COMP 2
Am" LMCB Sad

add (ug/A Slam;

ICP-Add At
III
AaSoBa
Be
Cd
Ca
Cr
Co
Cu
F.
I'110
Mg
Mo
Ni
K

Na
Zn
a
B
Ce
ta
P

8in

UrlCWnhoa. Am"$.

D0

TGA

%WTH

HYAA

CVAA

IN-Wv

An
Be

Hg

CN
CNIF.CN~

PAEP Bt Res1kt #I eault #2
We) (.) (")

J9921-4755 J921-8855

Aerage APD Spk add Spike DET IM hleo
(U919) I (ug/g) % Nec (ug/g) PJDL

5000 240 2.M0E+ 7 .E+04 1.65E+04 1.68E+04 1.00 RA NA 3. E+W 4.74E+00
+5 126.07Tf5 . 0T3.3SE+01 3.41+01 338+01 NA NA 3.66 +01 9.23

9690 3.+M t, 7 2.4+ 2.80+001 2.77E+00 IA AU3. +00 9.23E-01
1W ' 01.ii 3.161 7- 9. IE+M 9.31E+00 0. A NA 3.T-01 I 3.10E+01

10000 171 .- 1 T 2.74E-01 2.ii 1 2.77L01 NNA 3.00E-01 9.23E-01
dwoiw gU.1I ' .00U-1 7 2.681+00 2.43E+00 2.5GE+00 10.10 NA NA 1 3.66 +00

Iw 233.0 " ."T+l2 7 .+ 2.+02 2.96E+02 8.0 NA NA 2.72E+01 1.091+01
'"W 1K5. 1.201+00 1.04 + 1.021+03 1.03E+03 240 WkA 1.20E+00 .56E+02

"1W 76 'T5.E+ 9Z.4i i.85-'1 951-Cl 20'.M A N 1.001+00 9.51E-01
09 1.63.+01 1.70 +01 2.70 NA""T4 A .O- '4.23T+01

"'W t W.UW 3.40E+ 7 1.211+04 1.23E+04 3.20 Ns NATt1ocw -T.2+Eu
5'Wf f i.40 7.10100 r 6.i2 94E+01 b.4+1 ' .""' NAfl 7.101+00 9..+I+00

5000 417.30 5.71,+11 x 1.25E+02 1.27E+02 1.26E+02 1.10 A NA T.L1 1.0t*02
WW0 -'mr.g 541(-1 Y"' 4.3T+1 4.231+01 4.31E+01 1 3.50 A NA 3.00E-01 1.44E+02

mW 101w 11+f . .3E+T 1.33E+01 1.36E+01 I"' NA NA 1.40E+00 9.71E+00
""''W 161.60 2.0bT .76 II7SE+.E+ .+" 2 2.82E+02 2.90 N A.29E+01 2.19T+01

'5W 1iW-7 - .35E-+W or 7.59E+01 7.74E+00 .t+A NA 8.30+00 923E-1
"'"0 *1Wu 1.001+00 47 9.14-11 9.33-01 i.3c-1 rA A .+at-1

law0 ---4T.0 ---- 1 "+ y . M+651 1. 0+0 1. 0+051 0.50 NA NA 2.0+03.57E+04
+ 186.00 ."E+l E 645E+01 6.5E+01 310 NA A 2.+0 2.62E+01

0 1.0 IS.E+00 Z 4m 12.6E+O4 2.62i+04 1.60 NA A.r+ 4.52F+
500 13.30 1.14E+01 r .12 +011 2.95E+01 23E0 .6NA A .0+0 2.53E+01

- .+05E+021 2.01E+02 2.03+0 1.60 NA NA .E+00 2.07E+01
5000 -9w80 1.10E+00 *, r .46E+oo 1.49E+00 1.48E+00 A M A 1.60E+00 9.25L-4

1000 0000 9.0E+0 .6E+4 .75E+04 2.2E+04 2.20 NA- NA- -. 906r+W 2.79F+0
' ow 144.00 2.421+01 1.7E+03 '.'4E+W -.-03 '" ""1 A NA 4 m 3.86+02

in0 '10'iU .T+ll , 1.07+01 1.7E+1 1.12 +1 ""5TG IA A2.I+ 4.67F00
"I5 IlI04 ' 4.0E-1I 5E 4. W lE+1 4.05E+00 4--' 0TU 0.20 A4A00E-1 l.l1t+I

""'''1 111.50 '"""I'-01 1.15E+02 l.05E+02 1.101+02 9.20 NA __A_ ' .'F k-l1 1.38E+C2

BEI # PAEP BLK
%A~ le uge)

beSUe 1 leauk #2
(ucla) (uca)

Awanige PD
fualab

Spk FIec DET UM
S S u/)

Raio

J027-5711 J927-5BII
EEXO NO EX| NA NA I NA I NA I

J927-5712 J927-5512
t 9,001 NA 1 .0701 $4301 5251 6.861 NA I NA | A

J937-5710 J93S-5710
S1 l.60 i I s5.90 sto I60 S S951 | l fi NA 1 NA 0 NA

J927-8M J9274896
114.30 <2.50E.01 5.17E-81 5.54E-81 5.36I-01 . 07.60 250I-01 2.14

MI.x. . I.wtvi 6. 5 I - 16.62 124.00 2. 54-1 I .60

J927-5795 JB21'5898
107.71 <1.25-011 . 6.7E-011 6.42E-01 4.67 12080 1.26&1 .

J927-5778 J927.5878
94601 <2.001411 2.07E400 1 2.781 00 I 2.43E+00 1 29.201 NA I 1.01E-01 I 24,301

I NA

0p

Cr

Cn

0'

-r

C-)
U

U~)

I

Cr
cc

-o
I

0

0,

Cd'
N



BX107 CORE 41 GuRE COMP 2

Am"v*. LMCSS
added

PREP BLU
% ReO (U"49)

Result *1 Result #2
(U4/9) (UA/9)

J927-6755 J9274655

Avevmge RPD
(.99) %

Spkadd Doke DET UM
("g'U % Rec (U9/9)

NO SPIKE NO SPIKE

ate
HIM

W W0 93.50 2.3E+ T + 3.E+ 2E+ 2.79E02 50.70 13.10E+00 Is."
Sb 5000 OT.D 3.66E+01 .- ,f 3.72E+01 3.72E+01 3-2401 3.66rl t 1.02

Ai5000 94.801 3.OOE+00 ,7& 3.0SE+0 1.5E+ I3.EW __+_ 3.WF+__ 1 1.I
Sia 10000 91.90 3.00-01 636 - 4.69E-01 5.53E-1 1I.3 3._ _ -_ 1.i4

i 10 W1.50 Tf.~1T __ 3._ 1 f3E6-1T 3.05t.Oi ____._ _____ ___-_ 51 1.

Cd 10000 T. . -1 f 1.11(-1 7.11E-01 7.11E-0t _._ _ 15 1.02
Ci 10 92.4i .73E+ 7 1.1E+2 1.i1E+42 1.1El02 25.60 1.72T21 1i3

C1 W0 115. 1.20(+00 .7E+02 1.48E+2 3IE+02 14.60 115EU+ 132.
C 1BW W.5+w T 1.17E+00 1V2r+00 1.09T00 209ET 21.____+_ 1.09
NM 0 . T 4.07+00 6.70L-01 aT7rtAk 46.00 4.00E-al 2.18

flo 100 U0.20 1.12*150 r 4.22E+02 2.114+02 3.18+02 1XU_4 1.5 T
+ 212.1

4 sm 96. ThF1+00 t 7.49E+0 1.4TM +001 7.77E+0 TA 7.10 E+00 1.09
S2.00 3.79E+00 57E+00 17.25E+00 8.41 E+00 2760 7.00(-1 1I.2

M5 W140 3.15 -T 1.72E +00 8.88E41 1.30+00 6360 3.OOE- .34
Ri 50 *1U 5.40+400 + Y I.42E+00 1.42E+00 1.42E+00 __ .40E+00 2

K 50001 4.70 1.29E +01 T .25+ 2 I.3E 402 F2 1- I.29E+D0 11.(
Si- 0 101.a0 1.39+0i 7.45E+i 6.20E+01 682E+01 1830 .30E+0 1f2

Ag 0 15M 1.00+E* Ij . + t1MFl0 1.02(+00 i1Fi- 1.02
Na I0000 92.30 1.39+ 7 26ET+04 7.14E+04 2.E+T4 1 2.I +N 21i3.8

a 10000 93.40 28E 7 .2TM 4.5 6.12E+00 1.41 2.5E+K -12.03

* m I T rr.00 9. 1iW+W DeFl15--F-g~rf I.IET+IT 14

1a 0 1M ~ 1.E+ 71.T+I 1+03 T 0iE+0h T1 1UUu 1U2
U 1 -10M. -.0r+u 74.7E+03 4.3 4+03 + E 4.T E+T03 0.10 .+

EE10000 92.4 F . F + 01 ' 2.i+ 2,253E+02 .62t+W2 7.20 4.30E+00 1 W95
l )1 1 DE + 0 0 I 3 . * + 59.5E10+ .0 6 +E .15 . 1 12.5 1

1F it W+iflI ,JT . .84+00 I3+i S2.34t+00 2.30+00 1 1.02

0 C
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'7. -'j f-

BX107 CORE 41 uJRE COMP 2

Anmy Bi 1 PREP SLK fe"C #I
R A.. (ug/9) (Vg1)

J927-6740

U 94.101 229E+041 T 229E+041
U as uCwF r

Rashub #2 Awrage RPD
("eMg) ("Big) %

J927-6840
252E+04 2.41 +04 .60

I NA NA I

Spk R*. DET UM
% (ugg)

Aal SM 01 Prop Ik Rmu.t 1D
% Rae (Ucilo) (Ucvg)

J9274725
RAD-Fa. AT 1 . < . ,79 .3 1-f -01 I

AT/PutAm I lO9t+W

TB (
TB/catr &

Cs-137
Eu-IS4

Am-241
Co-O

Rasukt #2

J927-4825

1.1k 1 IO looI

Aveag RPD
(UtlGW)

1.08E-01 I

4.TEE+T"I
J9274720 J927-820

001 .14t-02 I 456E+01 1 5.12+01
1 7.45E0l1 1 4t-0l I

Spk Rc DET UM bdo
% % (ilg) RIDL

1296| 88.401. 8 60.

11.131 94.0 1 2.10E-021 2309.52

AC
C Enf

0
0

z
0
c

J927-6730 J927-630
102.00 4.20E-03 C 243E+01 251E+01 2.47E+01 3,24 NA 7.20E-01 3430.561 0.501
IA < ,goE. c t2.E2 c910f-21 NA I NA i NA 2.E-02I GWIN/A

I . I <.E <.J <7.50E-03 NA NA NA I8.70E 31 0.00 INA

4927-6701
1U239401 95.30 <3386-031c 4.49EII

P%-238
Aunaye

Am-241
Cm-244

NP-237

TC-M

I-in

84-90

H-3

C-14

s-7m

J9274881
5.41E-02 I 4.95E-02 1I.5O I 34.40.3.4E03

MA I A & <4WE3 <4.5E NA NA 1 80.40 4.E-03 0.001 4.31

Oa #t Prop It tloul I leShla #2 Aag. RPO Spk R DET UM Phio Rot
% R (UciM) (C) olcul) ) S 1 (M) RDL Cl ErF

J927472 J27-6882
.9.41 <569-831, 131E-021 1.34-02 133E-2 2.601 . 2.37 16.30

NA NA I 13.601 NA
Am-241 (GEA)IAm-241 (ALPA) * NA

J927-6783 J927-883
| a9.50| <3.24E021C <3.24E031 <324E-021RN T A T 76.401 3.20E-021 0.001 1.001

J927-6784 J927-4%4
105.0 1 <749E41|C 3.74E-02 3.24E-02| 3.49E2 14.33 70.40 7.70E-041 45.32| 2.201

1 1.101
J9274785 J9274885

I W.81 <1.37E-02IR <5.04E-021 <6.74E-021 NA I NA I 18.00 1.40L-21 0.001 1
| 15.401

Sa 0t Pep Bk &A # R." #2 At..g. APD Spk RBc DET UM laSo
S Sac (uC/g) (CJUf) (CiSu) (LCIM1) % % (.CI/) WDL Cl Efn

J9274786 J927-6888
97.0 3,37E-03 8.74E+001 9.96E+001 9.35+00 1. 410

J927-7787 J927-7887
1 88901| <3.60E04| C 6.974| 1.0BE-03 S .9E-04 1 43,111 99.70 1 3.OE-04 1 2.47

J927-778a J927-7a
90 10 c 2.25-04|C <2.24E-0| <2.99E-041 NA I NA I NA I 2.24E-04 .

J927-6789 J9274889
NA i <177E.04C <1,47M4 <1.44E-04i NA i NA NA 11.40E-04 00 90

0

~-' I

Ralo
RWDL

G EA

rlI

co

*

119.7O 12.ME +03 i

-M



BX107 BLANKS
FIELD BLANK

A

Aml l. bIS PREP BUC R.U. Al I RMu& #2 Ar.g. A)PD
% 11. (ugi1 (u9/Mu) (u/O ) (40/m1 1

J997-5595 J99&-5695 J100M5795 J100-5895
S

rg

Se

TOC-ImLr TOC

An

RAD-Mlswr AT

TB

F
C
N
N

Spk . ET UM
% (ughn L

J1000-5995
63601 <2 5E-03 I <.00E-02 <1.00E.02 | NA I NA 1 107.401 1.00E-02 1

J997-5597 49985697 J1000-797 J1000-5897

S 105,50 1 <3.00E-0 I Q f<5.00E-03 I <500E-03 I NA | NA I NA I 5.,0-5 | A

J997-5696 J996.5696 J1000-5796 J100-5896
1 00,101 <2.50E-03 1 &T<1.00E-02 | <I.O0E-02 I NA I NA 1 101.501 1.00E-02] I

J97-5526 J996-5626 JlM-5726 J100526 J999-5928
| m5w0| 170E+01 ef<5.50E+00 I <550E+00 I NA | AC 9301 1 NA I

IAb s*1 01 PREP MLK nho #1 bmsu* #2 pAmge RPD
% 1e1 (UCi/SQ (MCI/ML (.hn't) (UCi/nL) %

J301-5525 J1908-5825 J1003-5725 J1000 5
1 03.101 <1.13E-6 IC <1.13E-06 I <1.13E-05 I NA I N

J990-5520 J008-520 J1000-5720 J1000-520
1 92.901 <-00E-06 C.. 1.36E-041 1.52E-04 1.44E-041

Sd 1 PREP SLK RAM 1 El Rn. #2 Aemge PD
a". (g) (ufl) (49,0) (ugig) %

J997-5571 J996.571 J1000-5725 J1000-5871
1 ' <1.00E-0117 4.87E0II1 4.91E-01 1 z.!9E-01 1

L 105.00 <1.00E-t1 i
Os 1.I <1. + .7
02 105.00 <.00+00 7

hio RELAIVE
IVL COUNTERR

00

Z
Gpk bei DET UM PaPo 11061m, 0

% (ugiu14 MRL Count Es, a ri -4
JNS9-5920

1 16.801 1.10E-00 I NA 1 5.54E+01

10.I0 111.501 5.00E-W I A I S.-411 0 0

$pk be DET UM Vhi. PAIRI.
(ugig) S ("gig) AfDL

0.A2 1 NO SPIKE I 10t0 A i 07
16.16NO SPIKE t.Q-1 A N10.10 T E N00EA0 I A TA

u. NiriPi u I R I --- NA 001.51 w r1 n -r+ NA NA
P04 I .00E+00 0.26-01 V3t1i Ib6.E ICN.IUI I -r00+r NA 1 A

604 im3.__ <1.OOE+00 f I.12t001  S-1E-01 1 00Es001 3.1 NO K I.MEt+ IMA NA

Aml" sm *1 PREP SiX ROM of Ru.* #2 An.ge RPO Spk lb. DEFLM alo Babive
% .eQ ("CWnt) (0CJIL) (UCI/aL) (UCUml) S 7 (U91J0 ID4L Count Ea

J997 5530 996-5630 J1000-5730 J100-5563
CS-137 a.I0 <TE 1 1.76E-04 I INSUF SAM NA I NA INA 7.006-07 j NA NA
EU-154 N <l.50E- <.7T-06 INA I MA INA i.-0 I MA I MA
EU.-155 INA I<1.1B-06 IBJE< . I I MA C1A INA I .l8E-06 A1 R NhA
AM-241 INA I < 4E-u I <3.36t-IW NA I NA INA -. I- t- I NA I NA
CO-60 1 O9.00| <6.19E-04 | <545E-07 I | NA I NA INA I [T.47E- l NAA

CVAA

CVAA

It'

1C ER.

GEA

6.GE-01 j 5.63E-0l f.l-0l J
2.95t+OC 2.95ET 2.95E+00 j

i.526- I 3.95E-01 I 3.73E-O1 I

. I

I

Anshft
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BX107 BLANKS
HOT CELL BLANK

So

TOCWtr TOC

AMy oS #1 PREP lUC R*E #1 PWmA *2 Atrg RPD
% Rc (ugmL (UWWL) (ugahn) (tghJ %

J7559 J -55 J s7 J999.5895

Spk Re DET UM
% (ugm)

93.0I 2. <. <1.00-02 A 107.40 1.0E-02 A

J997-5597 J996-5697 J99-5797 J999-5187
105,501 <S.ODE-03 t .7 0E43 i <.E A NA 136.30 E

J997-5506 J904-5006 J999-796 J999-5096
99.101 <2.SOE-03 T I; <. - - | <1 . E || 101.5D I .O-|

J997-55Q6 J994-5m24 J900-5726 J999-5826 J999-526
95.3D| 1.70E+01 7.10E+00 I<5.50E+00 I NA | NA | 98.3D 5.50E+| N

AM".y1 Sal of PREP SLK
% Re (.CIbnt) (uc~hnt)

R..ut #2 Aveage RPD
(uIm1) (alfML)

SpkAc DET UM
I S jghnLJ

Rmo Reb.ve
RIDL Court En

RAD-4Wt% AT

TB

IC WATER F
CL
N03

020
P04
S04

J997-5525 Jag-52 J990-5125 J999-5025 J999-525
I 93.101 <1.13E4)6 U1.7 <1.13E-O 1 <1.13E-06 I NA I NA 1 96801 1.10E-051 NA[ 5.54E01i]

J989-5520 J994-5820 J990-5720 4999-520
1 92.901 <5.0E-6 IT 7.82E-041 7.46E44I 7.64E04

Ja52 .
4.711 91.201 1.1oE-OS NAI 5.54E+01 >

J997-5571 J965671 J999-5771 4999-5571 J999-5071
*. <E ME 2.-. 1.00(4I A NA
-i 5.u <1.O0t-1 7 i.35E-0T 7.76E-T T.5E-0T 1WW 116.001 1.E-T HA RA~

10.0 <1.00E+00 F I.41E+00 t.30E+0 1.35+03 6.1Y 96.7 1.00E+03 F1A A105.00 ~ ~ ~ ~ ~ ~ ~ ~ ~ i MO <I0E0 .9-1 34E-1 34E0 .8 190 1.0E+01 INA A

<1.00E+00 7NA *NA NA NA 1 ,401 .00E+00
1030- <1.00E+00 105E+00 9.66- 1.01E+00 8.33 7 1.00E+ INA INA

J997-sMa 994-5830 J999-5730 4999.5830 - M
GEA CS-137 1 9.00 <6.52E-07 I 4.12E44 A NA I I 7.0TJ-i INA I .

EU-154 RE <I5t-OS I,.E N _ 2.3_E-i6 Al
EU-155 MA <.19E04 jtfltI3E r-1 6N j NA _.__ -- 0 NA INA
AM-241 NA <E-O <4.3106 NA NA INA I.105 NA INA
CO-24 I .NU <2.1E-06 L .1E NA RA yNA 1.46NA NA

-- NSFCET SAMPLE
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Evaluazio. sod Coniparisos of BX-107 Analytical Rest
For DterminAti, of Makerial sad Carge Bance

Add/ar

DigeSO

Dat Lim

('a..)

uSoen

Dlirait

Dat. tin

(fa.)

prp
TYPs

Core40

C-ril

(MW2)

Ort40

COtp 2

('W3)

Cer41
Coopl3

(ase)

Core41

CaOp2 Not..
(usa)

Al 3.4 17 w 05 8016 73.6 279

Al 14 17 F 13900 2000 37300 141003
Al 3.4 17 A 13O00 1230 16200 16600

& 35.6 178 A 34.1 34J1 349 35.2
Al 3. us3 AA 0.43 0.303 03630 03355

Ba 03 LSA 6475 .3 103 931

3. 33 1. A a2 0.206 8.2*8 0.277
Cd 07 33 A 3.6 L9 2.74 256

Q .4 12 A 2140 47 1370 2M6

Cr 1.4 7 w 57 133 111 159

Cr 1.4 7 A 154 877 170 1030
C 12 6 A 102 1.02 L22 1.00

Cu 00 3A 0m 0776 0.1 OX

F. 2 10 w 54.7 42 58.4 318
F. 2 30 F n m0 1300 1100

F. 2 10 A 00 9430 2900 300
Pb u3 42. A 54.3 50.5 77.1 603

M, .6 3 A 170 149 189 326

M.3 0.3 IS WN 30 15. .0 1.3

M. 0.3 1. A 35.4 313 47.2 431

Ni _8 9 A 10.9 10.4 14 13.6
1 .1.3 66 A 264 19 306 242

e 111 653 AA 1 . L915 2.02 0.623
A, 1 5 A 0.932 0,952, 0.1 61 0.325

Na 8.7 433 W 53300 67000 80200 72000

N . 43 4000 10,000 302000 *306 "

Na 8.7 433 A 1m00 102000 203000 10000
Ma 2. A 56.3 333 &I, W

s8 423 F 21900 20600 2100 18000'
si u. 42. A 21200 22100 27300 26200

B.0 OZ A 49.8 62. 50.3 25.3

Cc 8.6 43 A 151 09 191 203

La . 2.3 10.5 A 1.O 132 1.4 1.4

a 40 w 4750 5000 46M00 410

P 8 40 F 24200 23800 27406 21300

p 8 40 A 3m 2306 23906 2720

i 13 3.5 w 414 364 136 262

Si 2.3 1135 F 6606 S006 7990 6540
Si 0r 3 A 354 137 285 10

S 6 30 w 40 4630 430 4150

5 30 A 4760 5000 4470 4030

Sn 1.6 8 A 3.2 63 7.19 13.2
LS03 2 A II3I 3M9 4.50 4,;

2r L3 53 A 94.6 2.2 87.9 330

F IC 1310 8415 8*50 30950
CI IC 35 1373 I 100 3175

NO3 C 142000 149500 12600 129500

N02 PC 9685 9155 22450 1195
P94 1C 14400 34950 23400 14200

S04 IC 34053 14150 33000 12230
Caled 4 'CWater 14564 15330 14104 14747

C(sed S04 I w.,.T 62 1871 13152 12433
TOC TOC/TIC 7.00E+02 550 550 3.9E+02
Anie EqIW. I TOf)C C 344.2 2703.2 2703.8 4407.194
TIC TOCTiC 1.15E+03 115E+03 I.24E+03

Carbonate Eui ICC/T)C 5745.4 5732.9 623722
fuaet 1.82E+03 202E+03 2.821+03 2430,0

(Cad uCi'u _Fluorisryr 0.0063609&4 3.00001872 0.004732 0.0080016
Waer6 *hrr 51.73 57.3 36.25 55 "

Ii ES.orod, 9.63E+00 9.68E0.400 9.82100 9.72E+0
C.3r OH-J4) _ _ - Froml 0.000042 0.000047 0.000060 0.060052

C-_ D tCN 3.1]E+0 .43E+06 2.99E+00 Z43E+00

spdaMn d AlMa 80u Almoina.

Coop'. .4 t I.A for iruanluuan(raory .
NormaDy .ed . anFm- o.I.audar&atr

3p.4stikmdf2O aoluak arcnit(V)

Vat for .aaladoo

Spdalion dH20 ile F. -$ns

C.cpa hA4.for oll huF..r.esno l.

?4orew.3 n t ea.4 it. o is muc sroatsr

Hjda&20 &.v banr(Vt

tndia.H2Odigesra4o.dcbyoiuaoubiiy

Compe.4.w sddIr.soub,.r...or,..de.

Noroall U-d unl.. Fwicebi, m rnaler

C.4nwth adfor id abr0lu rnr o.4dea

Coparto ICPhojphate R.Mu

Comrn ar i.th dd for nolubwref roacory ordes

Noram a4 wsednaFusionisaud. geater

Indib,.r(d4 Osoluble silica.s

A aueFusion

Onto par.rto c aIC S . ets

WHC-SD-WM-DP-o'
REV 0

DDENDUM 1REV

Use H20 solub P from waterdi ,. by 30
3.1. 320 soluble Thrn .batrdipes u. y2.90*

. - W,

h
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BX-107 Charge Balance

- - ...r..-,, ~ V O ri

WHC-SD-WM-DP-0
REV 0

Atomic/ rodati 6iliequivulents miliequiv.lenu muiicquhiaweb nihiquale
Molecular Ptqp SaaueUd Oxidation nmqWL Carm40 Cort40 Core41 Core41

Anoly, Weight Type For C.1,. Number (/eq) CupI Comnp2 CoMIpI Conp 2

Al 26.98 ICP Acid AJ+3 3 0.0W99 1-323 1.368 1.801 1
sb 121.75 ICPAcid Sb+3 5 0.02435

As 74.92 AA As+3 5 0.01498
Ba 13734 ICP Acid B.+2 2 0.06867
Be 9.01 ICP Acid Be+2 2 0.00451

Cd 112.4 ICPAcid od+2 2 O.5620

C 4o0 CPAcid Qb+2 2 D.W04 1.107 0.058
o 52 ICP Acid Cr+3 3 0.01733 0.049 0.051 0.062 04

Co 58.93 CP Acid Co+2 2 0.02946

Cu 63.55 ICPAcid Qa+2 2 0.03178
F 55.85 IC Acid Fe+3 3 0.01862 0.506 0.507 0.693 04
Pb 2D7.2 ICP Acid Pb+2 2 0.10360

Mg 24.31 ICPAcid Mg+2 2 0.01216

Mn 54.94 ICPAcid Mn+4 4 0.01373

Ni 58.71 ICP Acid M+2 2 002936

K 39.1 ICPAcid K+ 1 0.03910

Se 78.96 AA 5,+4 6 0.01316

Ag 107.87 ICP Aid A,+ 1 0.10787
Na 22.99 ICPA id N.+ 1 0.02299 4-350 4.437 4480 4
Z. 65.37 ]CP Mid Zo+2 2 0.03269

Bi 208.98 ICPAcid Bi+3 3 0.06966 0304 0317 0389 0'
B 10.81 ICP Acid B+3 3 0.00360

Ct 140.12 ICP Acid Ca+3 3 0.04671

L.a 138.91 jCPAcid LA+3 3 0.04630
Sr 87.62 ICP Acid Sr+2 2 0.04381

Sn 118.69 ICP Acid S.+4 4 0.02967
Ti 47.9 ICPAcid Ts+4 4 0.01198

Zr 91.22 lCP Aid Zr 4 0.181
Hg 200.59 AA Hg+2 2 0.10030

U ug/g 238.02 Fluorimetry U02+2 2 0.11901 0.015 0.017 . 0.024 0

F 19 Direct IC F- -I 0.0190D 0.446 0.443 0.467 02

C3 35.45 DirectIC 0- -l 003545 0.033 0.033 0.029 0.(
N03 62 Direct IC N03- -1 0046200 2.290 2.411 2.032 2S
N02 46 Direct IC N02- -l 0.04600 0211 0.199 0.271 0

P 30.97 Acid ICP P04-3 -3 0.01032 1.908 2.063 2.315 24
S 32.06 AridICP S04-2 -2 0.01603 0297 0312 0.279 0:
Si 28.09 Fusion ICP Si03- -2 0.01405 0.470 0.427 0.569 0

Tc 59.02 TDC'TIC Acetate -1 0.05902 01
n7C 60 TOC/10 C003- -2 0.03000 0.038 0.041

CN- 26.02 Dirci CN CN- -1 0.02602

TOTAL CAIONS

(meq) 6.641 6.679 7.484 72

TOTAL ANIONS

E_____ _ (eq) 5.695 5.927 6.04 W 61

fRt.o 1.16 1121.4

95
63

3'
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Wesinghus WHC-SD-WM-DP-028
Hanford Company REV 0

P.O. Box 1970 Richland, WA 99352

ADDENDUM I REV 0
J922A
CASE NARRATIVE - ICP

WHCPAL LABORATORIES
WHCPAL/CUSTOMER SAMPLE NOS: J924 BXI07-C40-CI DI 0

J925 BX107-C41-C1
J926 BX107-C40-C2

INORGANIC ANALYSIS

The data evaluation for this project will follow the guidelines
specified in "Laboratory Data Validation - Functional Guidelines for
Evaluating Inorganic Analysis", United States Environmental Protection Agency
(USEPA), July 1, 1988. Contained in this report is the evaluation of the data
generated by Westinghouse Hanford Company - Processing and Analytical
Laboratories (WHC-PAL), 222-S Laboratory. Information will be organized by
quality control parameter.

INITIAL AND CONTINUING CALIBRATION VERIFICATION
All instrument calibration requirements were in specification during analysis,
with the exceptions noted below:

Aluminum in CCV-1 (82.0%) and CCV-3 (89.5%).
Antimony in the ICV (54.1%), CCV-1 (79.7%), CCV-2 (73.2%), CCV-3 (73.2%)
and CCV-4 (73.2%).
Lead in CCV-1 (87.6%).
Selenium in the ICV (141.2%), CCV-1 (131.2%), CCV-2 (145.8%), CCV-3
(136.2%) and CCV-4 (113.9%).
Silver in the ICV (116.4%).
Sodium in CCV-3 (112.1%) and CCV-4 (120.2%).

INITIAL AND CONTINUING CALIBRATION BLANKS
RCRA Elements - All ICB and CCB analytical measurements were within the CRDL
or IDL with the exception of Arsenic in CCB-4, Chromium in CCB-3, Selenium in
the ICB and CCB-2 and Silver in CCB-2.

Non-RCRA Elements - All' analytical measurements were within the IDL with the
exception of Bismuth in CCB-2, Cerium in all calibration blanks, Lanthanum in
CCB-1, Phosphorus in CCB-I, Sulfur in CCB-l, CCB-2 and CCB-4, Tin in CCB-1 and
CCB-2, Titanium in CCB-2 and CCB-3 and Zirconium in all calibration blanks.

PREPARATION BLANK
RCRA Elements - All analytical measurements were within the CRDL or IDL with
the exception of Selenium and Zinc.

Non-RCRA Elements - All analytical measurements were within the IDL with the
exception of Boron, Cerium, Silicon, Sulfur, Titanium and Zirconium.

INTERFERENCE CHECK SAMPLE
All analyte recoveries were within the required specification with the
exception of Lead in ICSAB-I (79.8%) and ICSAB-F (77.0%).

J11 97 llf

Hanford Operations and Engineering Contractor for the US Detartment ci Energy



WHC-SD-WM-DP-028
J924 BX107-C40-Cl REVO Paqe 2
J925 BX107-C41-Cl
3926 BX107-C40-C2 ADDENDUM 1 REV 0
SPIKE SAMPLE RECOVERIES
Spike recovery failures were noted as follows:

For J924: Silver (49.0%), Cerium (128.2%), Lanthanum (42.0%) and
Zirconium (38.9%).
For 0925: Antimony (0.0%), Copper (177.0%), Lead (191.2%), Nickel
(168.2%), Silver (31.4%), Zinc (1355.1%), Lanthanum (40.4%) and
Zirconium (-23.1%).

DUPLICATE ANALYSES
Duplicate precision failures were noted as follows:

For J924: Calcium (126.6%), Zinc (67.3%) and Zirconium (36.7%).
For 0925: Calcium (128.7%), Boron (26.8%) and Tin (51.4%).
For J926: Zinc (23.5%) and Tin (200.0%).

LABORATORY CONTROL SAMPLE
Failures were noted for Aluminum, Calcium, Potassium, Selenium, Silver,
Sodium, Bismuth, Boron, Silicon and Sulfur.

SERIAL DILUTION
Serial dilution failures were noted for Phosphorus and Sulfur.

RECOMMENDATIONS
Antimony, Selenium, Cerium and Zirconium were out of calibration; data

are not reliable. Hydride AA data for Selenium should be preferred.
Significant contamination with Calcium is present in the Preparation

Blank. Sample data may be usable if the level of contamination is considered.
Conversion of units from pg/L to MG/KG is required before data can be
compared.

Low Silver recoveries are often due to the precipitation of AgCl. Data
are not reliable.

Low Bismuth recoveries are frequently observed for acid-digested
samples. Loss of Bismuth during preparation is indicated. Data should be
considered suspect.

Spike recovery failures for Copper, Lead, Nickel, Zinc and Lanthanum are
attributed to matrix interferences. Data should be considered suspect.

A physical or chemical interferent is indicated for Phosphorus and
Sulfur; data are not reliable.

The duplicate failures for Calcium, Zinc and Boron are attributed to
sample heterogeneity. Data should be considered suspect. Failures for Tin
are attributed to the low concentration in the sample. Data are usable.

ABBREVIATIONS
* - Duplicate failure. B - less than CRDL. E = Serial dilution failure. N =
Spike failure. NR - Not required. P - ICP method used. U - less than IDL.

Brian Wels Y -93 -8
Senior Scientist, WHCPAL



U.S. EPA - CLP

1
INORGANIC ANALYSES DATA SHEET

Lab Name: WHC PAL_
Lab Code: BXIU7 Case No.: C40
Matrix (soil/water): SOIL
Level (low/med): LOW
% Solids: 100T-

300924
Contract:

SAS No.: C1 T To-.: J
Lab~iiiiple ID: J924
Date Received: 08/05~/--

Concentration Units (ug/L or mg/kg dry weight): MG/KG

Color Before:
Color After:

CAS No.

7440-36-0
7440-38-2
7440-39-3
7440-41-7
7440-43-9
7440-70-2
7440-47-3
7440-48-4
7440-50-8
7439-89-6
7439-92-1
7439-95-4
7439-96-5
7440-02-0
7440-09-7
7782-49-2
7440-22-4
7440-23-5
7440-66-6
7440-69-9
7440-42-8
7440-45-1
7439-91-0
7723-14-0
7440-21-3~
7440-24-6
7704-34-9
7440-31-5
7440-32-6~
7440-67-7~

BROWN
YELLOW-

Analyte

Aluminum_
Antimony~
Arsenic_~
Barium
BeryllTiiiiii
Cadmium
Calcium
ChromiumF
Cobalt_
Copper_
Iron
Lead
Magnesiuim
Manganese
Nickel
Potass-iuii
Selenium_
Silver_~_
Sodium-~~
Zinc
Bismitl
Boron
Ceri uiF
Lanthai iii
Phosphoru
Silicon
StrontiThii
Sulfur
Tin
Titanium
Zirconiuii

Concentration IC

34.8
2.8
7.3

0.28
2.0

o500
889
2.2

------ 65. 1
9860
55.5

202
37.8
11.6

273
326
.95

12000
75.0

71900
47.0

154
1.5

-- --- 9500
1660

161
4760

-___3.3
3.2
112

U
U
B
U

0

N__

*

N~ _

Clarity Before: OPAQUE
Clarity After: CLEAR_

ADDENDUM 1 REV 0

Texture:
Artifacts

C its:

982
FORM I - IN

-iC-SD-WM-DP-028
REV 0

EPA SAMPLE NO.



ADDENDUM 1 REV o WHC-SD-WM-DP-028
U.S. EPA - CLP REV 0

INORGANIC ANA

Lab Name: WHC PAL_
Lab Code: BX1U7 Case No.: C40
Matrix (soil/water): SOIL_
Level (low/med): LOW ~
% Solids: 100.

1 EPA SAMPLE NO.
LYSES DATA SHEET

000925
Contract: __________

SAS No.:F1 SDG No..: 9A
A Lab~5iiple ID: J925

Date Received: 08/0S/92

Concentration Units (ug/L or mg/kg dry weight): MG/KG

Color Before:
Color After:

CAS No.

7 429-9 0--5 -
7440-36-0
7440-38-2
7440-39-3
7440-41-7
7440-43-9
7440-70-2
7440-47-3
7440-48-4
7440-50-8
7439-89-6
7439-92-1
7439-95-4
7439-96-5
7440-02-0
7440-09-7
7782-49-2
7440-22-4
7440-23-5
7440-66-6
7440-69-9
7440-42-8
7440-45-1
7439-91-0
7723-14-0
7440-21-3-
7440-24-6-
7704-34-9-
7440-31-5
7440-32-6
7440-67-7~

BROWN
YELLOW~

Analyte

Alumi num
Antimony_
Arsenic_
Barium
Beryl l iui
Cadmium_
Calcium_
Chromium_
Cobalt_
Copper
Iron
Lead
Magnesium
Manganese
Nickel
Potasslum
Selenium
Silver_~_
Sodium~
Zinc_
Bismut-h
Boron_~_
Ceri urn
Lanthanu u
Phosphoru
Silicon
Stronti un
Sulfur
Tin 1
Titanium:
ZirconiuE

Concentration

34.7
3.1

---- --- 0.1
0.28
2.7
416

1070
2.1
.6

12800
77.5
162

----- 46.2
13.6
299
366

- - - .95
104000

77.1
27300

57.6
192
1.5

------- 4400
1630
185

------ 4520
5.3
4.2
64

Clarity Before: OPAQUE
Clarity After: CLEAR

Q

N

N

N

N

N

NN*

N
E

r
*

N*;-

Texture:
Artifacts:

C' its:

&toG
FORM I - IN

ss3



U.S. EPA - CLP

ADDENDUM 1 REV 0
INORGANIC ANALYSES DATA SHE

Lab Name: WHC PAL_
Lab Code: BX157 Case No.: C40
Matrix (soil/water): SOIL_
Level (low/med): LOW
% Solids: 100~5

300926
Contract: J00926

SAS No.: T_ 3G No.: J922A
Lab~Sample ID: 3926
Date Received: 08/0F/9--

Concentration Units (ug/L or mg/kg dry weight): MG/KG

:41

Color Before:
Color After:

r

CAS No.

7440-36-0
7440-38-2
7440-39-3
7440-41-7
7440-43-9
7440-70-2
7440-47-3
7440-48-4
7440-50-8
7439-89-6
7439-92-1
7439-95-4
7439-96-5
7440-02-0
7440-09-7
7782-49-2
7440-22-4
7440-23-5
7440-66-6
7440-69-9
7440-42-8
7440-45-1
7439-91-0
7723-14-0
7440-21-3
7440-24-6
7704-34-9
7440-31-5
7440-32-6
7440-67-7~

BROWN
YELLOW-

Analyte

A luminum
Antimony~
Arsenic_~
Barium
BerylI ium
Cadmium
Cal ci um
Chromi uWT
Cobalt_
Copper
Iron
Lead
Magnesium
Manganese
Nickel-
Potassiui
Selenium
Silver_~_
Sodium_
Zinc_~_
Bismuth~
Baron
Cerium~
Lantha-nnm
Phosphoru
Silicon
Strontium
Sulfur
Tin
Titanium
Zirconium

Concentration C

34.5 U
2.8 U
6.3 B

*U.28 U
2.0
365 S
877
1.6 9

__72.4
9430
54.9

156 U
10.8
199 9
290

0.94 U
Th3000 _

31.3
I -- 72200 _

-_ _ 68 .5 _

- 169
1.5 U

--al00
1630 _

158
______T070

2.2 U
3.7

$-'-7. 2

Q

Clarity Before: OPAQUE
Clarity After: CLEAR

'nts:

984
A)1 l01

FORM I - IN

WHC-SD-WM-DP-028
REV 0

EPA SAMPLE NO.

Texture:
Artifacts:



4ALYTE

INDUCTIVELY COUPLED PLASMA
CORE_4&._ COMPOSITE/SEGMENTQCl SAMPLE

PREPARATION ACID DIGEST
WHC-SD-WM-DP-O2 a nnl IMm

ID J924

1 REV O
QUALIFIERSSAMPLE RESULTS

Al 12300 mg/kg 3

Sb 34.8 U UJ U UJ

As 2.8 U UJ

Ba 7.3 J

Be 0.28 U U U

Cd 2.0 J 3

Ca 3500 J J

Cr 889

Co 2.2 1 1

Cu 65.1 1

Fe 9860

Pb 55.5 J 3

mg 202

37.8

Ni 11.6 . .

K 273 J .

Se 326 . J .

2A. 0.95 U ____UJ U U U

Na 102000

Zn 75.0 J J

Bi 21900 . .

B 47.0 . . .

Ce 154 J .

La 1.5 U U U-

P 19500 .

Si 1660 1 j

Sr 161

S 4760

3.3

Ti 3.2

Zr 112 1

1 2 3 4 5 7

-

6 8 9 10 11 12



COREC_41
INDUCTIVELY COUPLED PLASMA
COMPOSITE/SEGMENTQ.. SAMPLE ID J925

SL~R~*~LN ACID DIGEST
WHA f-f~%WkI

.3

fli iS

.3

1 DFV t'
PtUL4I'd->2IW I

NALYTE SAMPLE RESULTS QUALIFIERS

1 2 3 4 5 6 7 8 9 10 11 12 13
Al 16200 mg/kg 0
Sb 34.7 U U3 U UJ UJ

As 3.1 1

Ba 10.1 -

Be 0.28 U U UJ
Cd 2.7 1 1
Ca 416 J J . -

Cr 1070

Co 2.1 1 3

- Cu 18.6 - J1 -

Fe 12800

Pb 77.5

M. 162
46.2

Ni 13.6

K 299

Se 366

A_ 0.95 U UJ U _ J U UJ
Na 104000 1 -

Zn 77.1 j
B 27300

B 57.6

Ce 192

La 1.5 U U UJ -

P 24400

Si 1630 .3j

Sr 185

S 4520

1 5.3

Ti 4.2

ins
86.4 I -j| Zr

N

86.4



CORE C40
INDUCTIVELY COUPLED PLASMA
COMPOSITE/SEGMENTQL_ SAMPLE ID J926

. ' pl i N ACID DIGEST
S DD-flD'AM 1 IFl- V U

.NALYTE SAMPLE RESULTS QUALIFIERS

1 2 3 4 5 6 7 8 9 10 11 12 13

Al 12500 mg/kg _

Sb 34.5 U U. U UJ

As 2.8 U U

Ba 6.3 1

Be 0.28 U U U

Cd 2.0 J J

Ca 365 __ J

Cr 877

Co 1.6 1 0

Cu 72.4 1

Fe 9430

Pb 54.9 J .

Mg 156 .

n 33.2

Ni 10.8 J 1

K 199 1 J

Se 260 J J

A 0.94 U U] U UJ UJ

Na 103000 1 1

Zn 31.3 J 1

Bi 22200 . J

B 68.5 . . .

Ce 169 . .

La 1.5 U U U.

P 22100 1

Si 1630 . .

Sr 158

S 5070 J J .

i 2.2 U U U

| Ti 3.7 . .
Zr 87.2

A SI~**~ 5 ~

I



SAMPLE MANAGEMENT AND ADMINISTRATION

DATA VALIDATION FOR RCRA ANALYSES

Manual
Section
Page
Effective Date

M-DP028wHC-SD-WM-DAPPEAQDENDUM 1 REV

LEVEL C DOCUMENTATION

OwWestinghouse- Hanford Coomr

OSN RCRA LEVEL C DATA ASSESSWIft

DATE 3 -- 9 ' SAMPLES/MATRIX qZr ' - /

REVIEWED BY A 7- 12Cnr 7 r C C/

LABORATORY 2 2 -574/'n/c c -

CASED 757 ak/a

SOG D
DATA ASSF&SSNFV SMMIARY

QUALITY CONTROL CHECK ANALYSIS j

I.2

3. T J Cc

4. CC _

6. 4/Fc 57A
6. . c 5I

8. 29________

9. 46 -- %yA

10. f.<l 't'.

0 - data had no problems
X - data qualified due to minor problems
N - data qualified due to major problems/some

OVERALL ASSESSSMENT:

data may be unusable

NOTES:

!1O 105

o Refer to the corresponding attachments for explanation of any problems.

NHC
2.0

2
0

-CM-5-3
, REV 0
1 of 24
8/27/90

0

0',



SAMPLE MANAGEMENT AND ADMINISTRATION

DATA VALIDATION FOR RCRA ANALYSES

Manual
Section
Page
Effective Date

WHC-SD-WM-.DP-02 8  ADDENDU
APPENDIX E

LEVEL C DOCUMENTATION (cont)

Name

WHC-CM-5-3
2.0, REV 0

22 of 24
08/27/90

1 REV O

Date

QC Check:

CCNTENTS: /c -n7$-4rencc c/ck saj§/- .V na?

ACTION:

samule I constituet yLue/ual

Z~ 0

792

Al-As& or

61 re

Co

Ca

/6

el/k

0O l

4,74'zl 6/s
a47

4- f ___

ear CvfuY/,ai

gIt -- -- f .-3 -

&Jir

.710

Yyz/

C-

6-r

"CT

sample I constituent

Ai 7/

kC
sc

'19
Ala
2-i

a
C'a

to

P

117, 4S -

7%, 77

6' f

.t;Yr

7<, 7S'

7- £6r

value/gual

z92

yr, y7
40 Cf/C

Qag 4&7i, C/fCiX, QT

07/C

It 77, 7r

.ft, 4-,70

76, Yy

Cr47

Ic'

-7 -d 7 y

7-*?

4 -F

76



WHC-SD-W M-DP-028
As DEdUM IREV 0

VEL C DATA SSESSIENT

DATE: 3-9-93 SAMPLES/MATRIX: See Attached Sheets

REVIEWED BY: STROUp

LABORATORY: 222-S

CASE *: BX 107 C40C1, C41C1, C4oC2

SD6 9a J922A

DATA ASSESSMENT SUMMARY

QUALITY CONTROL
CHECK ANALYSIS: ICP

Chain of Custody 0

- Holding Times C

Instrument Calibration 0

Initial Calibration (ICV) X
Continuing Calibration (CCV)

Analytical Blanks X
Preparation Blanks

Interference Check Sample X

Laboratory Control Sample X

Duplicate Analysis X

Matrix Spike X

Contract Required Detection 0
Limit Standard (CRDL)

Serial Dilution X

0 = data had no problems
X - data qualified due to minor problems
M - data qualified due to major problems. Some data may be unusable

OVERALL ASSESSMENT:

NOTES:

-' 10?



wwc-SDW DPO028
ODM 1 REV 0

RCRA LEVEL C WC

Names Stroup Date: 3-9-93

GC Check: ICP BX-107 J924 C40C1, 925 C41CI, 926 C40C2

Comments:

Action:

Samole *
J924, 925, 926

C4

Const ituent
Antimony
Selenium
Silver

Aluminum
Antimony
Lead
Selenium

Antimony
Selenium

Antimony
Aluminum
Selenium

Antimony
Selenium
Sodium

Calcium
Copper
Magnesium
Zinc
Potasijum
Selenium
Sodium
Boron
Cerium
Si 1 icon
Zirconium
Sulfur
Titanium

Potassium
Selenium
Car i ur
Zirconium

* Negative >IDL

Value/Gual
54. 1%/J4

141.2%/
116.4X/

82.0%/J4
79.7%/
87.6%/

131.2%/

73.2%/J4
145.8%/

73.2X/J4
89.5%/

136.2%/

73.2%/J4
113.9%/
120.2x/

593.945/JS
16.47/

14.975/
56.445/

-270.196/
-256.567/
226.204/
18.345/

-232.998/
91.773/

- 10.202/
175.316/

- 4.302/

- 253.5/J4
- 186.7/
- 164.2/
- 9~.3/

C Check
ICV

CCV1

CCV2

CCV3

CCV4

Anal/P-rep Blank

*

*

*

*

ICV *
*

*

*



WHC-SD-WM-DP-028
ADDENDUM1BEV O
Potassium - 263.0/J4
Cerium - 222.4/
Lanthanum - 17.0/
Phosphorus 107.0/
Sulfur 70.3/
Tin - 31.4/
Zirconium - 10.6/

Aluminum
Bar i um
Copper
Iron
Potassium
Selenium
Silver
Bismuth
Cerium
Sulfur
Tin
Titanium
Zirconium

Cobalt
Copper
Potassium
Sodium
Cerium
Titanium
Zirconium

Aluminum
Arsenic
Copper
Potassium
Sodium
Cerium
Sulfur
Zirconium

Magnesium
Lead
Calcium
Lead
Magnesium

Calcium
Potassium
Selenium
Boron
Sulfur
Silver
Sodium
Bismuth
Silicon

* Negative >IDL

- 68.1/J4
- 3.6/
- 7.0/
- 15.4/
- 303.7/
- 112.6/
- 11.5/
- 136.9/
- 317.7/

64.5/
- 33.4/
- 7.4/
- 18.0/

12.7/J4
- 5.5/
- 243.9/

30.2/
- 225.9/
- 5.3/
- 12.3/

- 37.4/J4
- 30.3/
- 4.5/

- 198.4/
30.7/

- 240.1/
88.3/

- 11.1/

77.4%/J7
79.8%/
77.0%/
77.0%/
77.5%/

156.ox/Je
75.5%/

154.5%/
142.5%/
132.71/
48.1%/

154.8%/
70.0%/

404.6X/

:109o

QC Chfsk
CCB1 *

*

*

*

CCB2
*

*

*

*

*

*

*

*

*

*

*

CCBS
*

*

*

*

*

*

*

*

*

I

*

*

Int
Int
Fin
Fin
Fin

ICS
ICS
ICS
I CS
ICS

LCS

No Control Limit

Sample
J984, 925, 926

1%



WHC-SD-WM-DP-028
ADDENDUM 1 REV 0

Constituent Value/Qual
Calcium 126.6RPD/UJ9
Magnesium 38.2RPD/
Zinc 67.3RPD/
Zirconium 36.7RPD/

C ChAck
Dupl A~nal

J925

J7926

J924

3925

C'

J924, 925, 926

Calcium
Magnesium
Boron
Tin

Calcium
Zinc
Tin

Aluminum
Calcium
Chromium
Iron
Magnesium
Selenium
Silver
Sodium
Bismuth
Cerium
Lanthanum
Phosphorus
Silicon
Sulfur
Zirconium
Magnesium

Aluminum
Antimony
Calcium
Chromium
Copper
Iron
Lead
Nickel
Phosphorus
Si I icon
Potassium
Selenium
Silver
Sod ium
Zinc
Bismuth
Cori um
Lanthanum
Sulfur
Zirconium

Phosphorus
Sulfur

128.7RPD/UJ9
28.4RPD/
26.BRPD/
51.4RPD/

66.7RPD/UJ9
23.5RPD/

20 .ORPD/

-431.5/J10
-182.41

24.9/
-964.6/

48.4/
72.9
49.0/

-236.7/
-924.5/
128.2/
42.0/

2499.7/
989.1/
453.4/
38.9/
48.41

5300.8/J10
0.0/

134.4/
64.6/
177.0/

-439.2/
191.2/
168.2/
588.1/
158.9/
142.8/
157.3/
31.4/

-1593.7/
1355.1/

-1024.7/
132.9/
40.4

- 29.0/
- 23.1/

18.3 %R/JI3
11.0 %R/

Dupl Anal

Dupi Anal

Matrix Spike **
**

44

*4

**

**

*

**

*

4*

*4

*

*

*

44

*

*4

*

*

**

*

*

*

44

Ser DiI

** Sample Cone exceed Spike Cone >4x 715 110

Sample
J924

I



Westinghouse WHC-SD-W -DP-028
Hanford Company WSV 0

P.O. Box 1970 Richland, WA 99352 ADDENDUM 1 REV 0

J927A
CASE NARRATIVE - ICP

WHCPAL LABORATORIES
WHCPAL/CUSTOMER SAMPLE NOS: J927 BX107-C41-C A'

INORGANIC ANALYSIS

The data evaluation for this project will follow the guidelines
specified in "Laboratory Data Validation - Functional Guidelines for
Evaluating Inorganic Analysis", United States Environmental Protection Agency
(USEPA), July 1, 1988. Contained in this report is the evaluation of the data
generated by Westinghouse Hanford Company - Processing and Analytical
Laboratories (WHC-PAL), 222-S Laboratory. Information will be organized by
quality control parameter.

INITIAL AND CONTINUING CALIBRATION VERIFICATION
All instrument calibration requirements were in specification during analysis,
with the exceptions noted below:

Antimony in the ICV (116.3%), CCV-2 (110.6%), CCV-3 (80.2%).
Manganese in CCV-3 (89.7%).
Selenium in CCV-1 (112.6%).
Silver in the ICV (120.4%).

INITIAL AND CONTINUING CALIBRATION BLANKS
RCRA Elements - All ICB and CCB analytical measurements were within the CRDL
or IDL with the exception of Silver in the ICB.

Non-RCRA Elements - All analytical measurements were within the IDL.

PREPARATION BLANK
RCRA Elements - All analytical measurements were within the CRDL or IDL with
the exception of Aluminum, Calcium and Zinc.

Non-RCRA Elements - All analytical measurements were within the IDL with the
exception of Boron, Silicon, Strontium, Sulfur and Tin.

INTERFERENCE CHECK SAMPLE
All analyte ,re,coveries were within the required specification.

DUPLICATE ANALYSES
Duplicate precision failures were noted for Boron (32.6%).

LABORATORY CONTROL SAMPLE
Failures were noted for Aluminum, Antimony, Calcium, Iron, Magnesium,
Potassium, Silver, Sodium, Zinc, Bismuth, Boron, Silicon and Sulfur.

i jjjI 2348



WHC-SD-WM-DP-028
J927 BX107-C41-Cr a REV 0 Page 2

A ENREV 0RV
SERIAL DILUTION ADDENDUM 1 REV 0
Serial dilution failures were noted for Sodium.

RECOMMENDATIONS
Antimony was out of calibration; data are not reliable.
Significant contamination with Calcium, Magnesium, Zinc, Boron and Tin

is present in the Preparation Blank. Sample data may be usable if the level
of contamination is considered. Conversion of units from pg/L to MG/KG is
required before data can be compared.

Low Silver recoveries are often due to the precipitation of AgCl. Data
are not reliable.

Low Bismuth recoveries are frequently observed for acid-digested
samples. Loss of Bismuth during preparation is indicated. Data should be
considered suspect.

The serial dilution data for Sodium was used to report results on Forms
I, and VI. The serial dilution failure should be ignored.

The duplicate failure for Boron may be influenced by the level of
contamination. Data should be considered suspect.

Laboratory control sample (LCS) failures for Iron, Potassium, Sodium,
Boron and Sulfur can be correlated with the contamination levels in the
Preparation Blank. Data are usable. Calcium, Magnesium, Zinc and Silicon are
also present in the Preparation Blank; however, the levels do not correlate
with the LCS percent recovery. Data should be considered suspect.

ABBREVIATIONS
* - Duplicate failure. B - less than CRDL. E - Serial dilution failure. N -
Spike failure. NR - Not required. P - ICP method used. U - less than IDL.

I/-Is

Brian Wels
Senior Scientist, WHCPAL

112 2349



ADDENDUM 1 REV 0
U.S. EPA - CLP

INORGANIC ANALYSES DATA SHEET

Lab Name: WHC PAL_
Lab Code: BX1U7 Case No.: 4I
Matrix (soil/water): SOIL
Level (low/med): LOW
% Solids: 10075

J927
Contract: PJ

SAS No.;Fld SDN.JX27A
Labi-iiple ID: J927 ~
Date Received: 08/05792

Concentration Units (ug/L or mg/kg dry weight): MG/KG

Color Before:
Color After:

r nts:

CAS No.

7429-90-5
7440-36-0
7440-38-2
7440-39-3
7440-41-7
7440-43-9
7440-70-2
7440-47-3
7440-48-4
7440-50-8
7439-89-6
7439-92-1
7439-95-4
7439-96-5
7440-02-0
7440-09-7
7782-49-2
7440-22-4
7440-23-5
7440-66-6
7440-69-9
7440-42-8
7440-45-1
7439-91-0
7723-14-0
7440-21-3~
7440-24-6~
7704-34-9~
7440-31-5~
7440-32-6~
7440-67-7

BROWN
YELLOW

Analyte

Aluminum
Antimony:
Arsenic_~
Barium
Beryl luiiii
Cadmium
Calcium
ChromiuFi~
Cobalt -
Copper-~~
Iron ~~~
Lead~
Magnes i ur
Manganese
Nickel
Potass-ili
Selenium
Silver-
Sodium_
Zinc
BismiitF~
Boron
Cerium
Lantha iiu
Phosphoru
Silicon
Strontilil
Sulfur_
Tin
Titanium
Zirconiui

Concentration C

33.5 U
- -_ 2.7 U

9.3 B
-15.27 U

2.7
306 U

-- ----- r040
0.91 U
17.2

-T2500
- -69.2

125 U
43.9
13.9
278 U
7.6 U

1.91 U

66.5
216400
21.2
205
1.5 U

1770
172

- -- T4030
- -_ 10.7

- 4.1
115

Q

~I.

~

Clarity Before: OPAQUE
Clarity After: CLEAR

-i 113_____

FORM I - IN

WHC-SD-WM-DP- 0 2 8REV 0
EPA SAMPLE NO.

Texture:
Artifacts:

=152



COREC_41

WurCf-

INDUCTIVELY COUPLED PLASMA
COMPOSITE/SEGMENTQ2__ SAMPLE ID J927

PREPARATION ACID DIGEST

WM-DP-028 iAnrEnaUM i RFV f
ANALYTE SAMPLE RESULTS QUALIFIERS

1 2 3 4 5 6 7 8 9 10 11 12 13

Al 16600 mg/kg-j

Sb 33.5 U U U UJ UJ

As 2.7 U U UJ

Ba 9.3 1

Be 0.27 U U U

Cd 2.7 1 .

Ca 306 - -

Cr 1040

Co 0.91 U U UJ

Cu 17.2

Fe 12500

Pb 69.2

M 125

In 43.9

Ni 13.9

K 278 J--

Se 7.6 U UJ U UJ

A 0.91 U U. U U. -

Na 100000 . -

Zn 66.5 3 . -

Bi 26400 . -

B 21.2

Ce 205

La 1.5 U U U.
P 26900 J

Si 1770

Sr 172

S 4030 . . -

,n 10.7

Ti 4.1

Zr 115

4,



SAMPLE MANAGEMENT AND ADMINISTRATION

DATA VALIDATION FOR RCRA ANALYSES

WHC-SD-WM-DP-028
APPENDIX

LEVEL C DOCUMEN

Manual WHC-CM-5-3
Section 2.0, REV 0
Page 21 of 24
Effective Date 08/27/90

ADDENDUM REV
E

TATION

W estinghouse
- Hanford Compmvg

OSM RCRA LEVEL C DATA ASSESSNENT

DATE 3- ?'- ?3 SAMPLES/MATRIX

REVIEWED BY ItT. A Ce? s0
LABORATORY 2 2 2 - 54/ ,'c

CASE 0 577 4 , 23/t-/o

SOG I C4/ 2-

DATA ASSESSHE

QUALITY CONTROL CHECK ANALYSIS

3. iC>

4 C V

S. 9 ,s

6. _ __

7. E S

S. t/ tc

9. *t~* J 4

10. S ar' /2 t%

0 - data had no problems
X - data qualified due to minor p
N - data qualified due to major p

OVERALL ASSESSSMENT:

4T SUNMAR

0

k

A

-

roblems
roblems/some data may be unusable

NOTES:

a Refer to the corresponding attachments for explanation of any problems.

\I

I
3.

0'-'



SANPLE MANAGEMENT AND ADMINISTRATION Manual WNHC-CM-5-3
Section 2.0, REV 0

DATA VALIDATION FOR RCRA ANALYSES Page 22 of 24
Effective Date 08/27/90

WHC-SD-WM-DP-2ENDIX EADDENDUM

LEVEL C DOCUMENTATION (cont)

RCRA BLEL C C

Nam Date

QC Check:

Cgk4OdTS: /107, t . 't /e aA . k.'o.r ~nct repdece.

ACO N er:r'c c/ec/ &cnr/e c/d n47'

ACTION:

sam1e 0 constituent zaluenual

Zf 2 '? 411 -2,7 72/ 77

4/

A

7d, 79
&z'/ cr, t'7r

at

Cd

Co 31rc, w4$/ff

Co 4

-W* c,-YY

A

'-1y

sAmILz

?-yz:2

of 7

sanstituent

S c

Zn

/
86

-ce

C', 7c'

A--
116

1 REV U



WCestnghause WHC-SD-WM-DP-028
Hanford Company REV 0

P.O. Box 1970 Richland. WA 99352

ADDENDUM 1 REV 0

J812AR
CASE NARRATIVE - ICP

WHCPAL LABORATORIES
WHCPAL/CUSTOMER SAMPLE NOS: J814 BXI07-C41-S6H

J815 BX107-C41-56H

INORGANIC ANALYSIS

The data evaluation for this project will follow the guidelines
specified in "Laboratory Data Validation - Functional Guidelines for
Evaluating Inorganic Analysis", United States Environmental Protection Agency
(USEPA), July 1, 1988. Contained in this report is the evaluation of the data
generated by Westinghouse Hanford Company - Processing and Analytical
Laboratories (WHC-PAL), 222-S Laboratory. Information will be organized by
quality control parameter.

INITIAL AND CONTINUING CALIBRATION VERIFICATION
All instrument calibration requirements were in specification during analysis,
with the exceptions noted below:

Aluminum in CCV-1 (80.0%), CCV-2 (82.6%) and CCV-3 (85.2%).
Antimony in the ICV (111.3%), CCV-2 (119.4%) and CCV-3 (131.3%).
Lead in CCV-l (88.6%).
Selenium in CCV-I (86.0%).
Sodium in CCV-2 (111.1%).

INITIAL AND CONTINUING CALIBRATION BLANKS
RCRA Elements - All ICB and CCB analytical measurements were within the CRDL
or IDL with the exception of Aluminum in CCB-1, Arsenic in CCB-l, Cadmium in
CCB-1, Chromium in CCB-1, Copper in CCB-l, Lead in CCB-1 and Silver in CCB-I.

Non-RCRA Elements - All analytical measurements were within the IL with the
exception of Bismuth in CCB-1, Cerium in CCB-I, Lanthanum in CCB-1, Phosphorus
in CCB-1, Silicon in CCB-1, Tin in all calibration blanks, Titanium in CCB-I
and Zirconium in CCB-l.

PREPARATION BLANK
RCRA Elements - All analytical measurements were within the CR0L or IDL with
the exception of Arsenic.

Non-RCRA Ele'ments - All analytical measurements were within the IDL with the
exception of Baron, Silicon and Sulfur.

INTERFERENCE CHECK SAMPLE
All analyte recoveries were within the required specification with the
exception of Lead in ICSAB-I (76.7%) and ICSAB-F (77.6%)

1504117



WHC-SD-WM-DP-028
RIEV\ 0

J814 BX107-C41-S6H Page 2
3815 BX107-C41-S6H ADDENDUM 1 REV 0
SPIKE SAMPLE RECOVERIES
Spike recovery failures were noted for Silver (9.3%) and Zirconium (66.4%).

DUPLICATE ANALYSES
Duplicate precision failures were noted as follows:

For J814: Potassium (42.1%) and Boron (21.5%).
For 3815: Selenium (22.2%), Silicon (29.0%) and Zirconium (27.6%).

LABORATORY CONTROL SAMPLE
Failures were noted for Silver (10.3%), Sodium (132.1%) and Silicon (375.7%).

SERIAL DILUTION
A serial dilution failure was noted for Sodium.

RECOMMENDATIONS
Aluminum CCV recoveries were low. Sample results are thirty times

higher than the CCV levels. The accuracy of the Aluminum results are
questionable. CCV-2 recoveries were low for most elements and many CCB-2
values were below the -IDL. This may be caused by a temporary obstruction in
the sample nebulizer. Laboratory Control Sample (LCS) recoveries did not
indicate a continuing condition.

Significant contamination with Boron is present in the Preparation
Blank. Sample data may be usable if the presence of the contamination is
considered. Conversion of units from pg/L to MG/KG is required before data
can be compared.

Low Silver recoveries are often due to the precipitation of AgCl.
A low spike recovery for Zirconium is attributed to matrix effects.

Data should be considered suspect.
The Serial Dilution failure for Sodium is a result of its high

concentration in the sample. The serial dilution result has been used to
report Sodium on Form I, J814.

The duplicate failure for Silicon and Zirconium cannot be readily
explained. Duplicate failures for Selenium can be attributed to their low
concentration in the samples and the failure for Boron may be influenced by
the level of contamination. Data should be considered suspect.

These results have been rerun after initially failing to meet numerous
duplicate, spike and laboratory control sample recovery control limits.

ABBREVIATIONS
* - Duplicate failure. B - less than CRDL. E - Serial dilution failure. N
Spike failure. NR - Not required. P - ICP method used. U - less than IDL.

'2- io-7.
Brian Wels
Senior Scientist, WHCPAL

1505118



ADDENDUM 1 REV 0
U.S. EPA - CLP

WHC-SD-WM-DP-028
REV 0

1
INORGANIC ANALYSES DATA SHEET

Lab Name: WHCPAL _
Lab Code: BX107_ Case No.: C41_
Matrix (soil/water): SOIL_
Level (low/med): LOW_
% Solids: 100.0

EPA SAMPLE NO.

J008l4
Contract: J00814

SAS No.: S6H_ SDG No.: J812AR
Lab Sample ID: J814
Date Received: 07/16/92

Concentration Units (ug/L or mg/kg dry weight): MG/KG

: 1

Color Before:
Color After:

CAS No.

7429-90-5
7440-36-0
7440-38-2
7440-39-3
7440-41-7
7440-43-9
7440-70-2
7440-47-3
7440-48-4
7440-50-8
7439-89-6
7439-92-1
7439-95-4
7439-96-5
7440-02-0
7440-09-7
7782-49-2
7440-22-4
7440-23-5
7440-66-6
7440-69-9
7440-42-8
7440-45-1
7439-91-0
7723-14-0_
7440-21-3_
7440-24-6_
7704-34-9_
7440-31-5_
7440-32-6_
7440-67-7_

BROWN
YELLOW___

Analyte |Concentration

Aluminum_
Antimony_
Arsenic
Barium-
Beryllium
Cadmium
Calcium
Chromium_
Cobalt_
copper__
Iron
Lead
Magnesium
Manganese
Nickel-
Potassium
Selenium-
Silver
Sodium_
Zinc-
Bismuth-
Boron-
Cerium-
Lanthanum.
Phosphoru
Silicon-
Strontium
Sulfur-
Tin -
Titanium-
Zirconium

17100
34.9

3.0
8.4

0.29
2.6
277

1040
1.9

18.3
12200

64.8
138

40.1
12.4
94.7
14.3
0.98

101000
44.5

28200
25.6

194
2.1

25900
161.0

174
4050

9.4
4.1
108

C1 Q

*

N

*

Clarity Before: OPAQUE
Clarity After: CLEAR_

M

P

P

P

P-

P

P
p_

P_
P_
P_

P-
P-

p_

P-

p-
P
P_

P-

'p_
p_

p
p
p_
p_
p_
p_
p_

p_
P_
p_

P_

Texture:
Artifacts:

Cr-qnts:

FORM I - IN 1507



ADDENDUM 1 REV 0 WHC-SD-WM-DP-028
U.S. EPA - CLP REV 0

1 EPA SAMPLE NO.
INORGANIC ANALYSES DATA SHEET

Lab Name: WHCPAL
Lab Code: BX1O7_ Case No.: C41__
Matrix (soil/water): SOIL_
Level (low/med): LOW__
% Solids: 100.0

J00815
Contract: I

SAS No.: S6H___ SDG No.: J812AR
Lab Sample ID: J815
Date Received: 07/16/92

Concentration Units (ug/L or mg/kg dry weight): MG/KG

2;.

Color Before:
Color After:

CAS No.

7429-90-5
7440-36-0
7440-38-2
7440-39-3
7440-41-7
7440-43-9
7440-70-2
7440-47-3
7440-48-4
7440-50-8
7439-89-6
7439-92-1
7439-95-4
7439-96-5
7440-02-0
7440-09-7
7782-49-2
7440-22-4
7440-23-5
7440-66-6
7440-69-9
7440-42-8
7440-45-1
7439-91-0
7723-14-0_
7440-21-3
7440-24-6
7704-34-9
7440-31-5
7440-32-6
7440-67-7

BROWN
YELLOW___

Analyte

Aluminum_
Antimony_
Arsenic
Barium-
Beryllium
Cadmium_
Calcium-
Chromium-
Cobalt_
Copper
Iron_-
Lead-
Magnesium
Manganese
Nickel_
Potassium
Selenium_
Silver
Sodium
Zinc-
Bismuth_
Boron
Cerium
Lanthanum
Phosphoru
Silicon
Strontium
Sulfur
Tin-
Titanium_
Zirconium

Concentration

17000
33.6
2.9
8.5

0.28
2.5
276

1030
1.7

18.6
12200

60.6
136

40.4
12.3

113
26.1
0.94

98200
43.9

27900
24.2

193
2.0

25300
1150

174
4130

7.5
4.3

76.6

C

U
U
B
U

B

B

Q

*

N__
E__

*

N__

*

Clarity Before: OPAQUE
Clarity After: CLEAR_

Texture:
Artifacts:

Cl nts:

FORM I - IN



COREC41_
INDUCTIVELY COUPLED PLASMA

COMPOSITE/SEGMENTSfH_ SAMPLE ID J814
PREPARATION ACID DIGEST

Fe 12200 n
Sb 34.9 U U UJ Ui

As 3.0 U Ui UJ

Ba 8.4 1 1

Be 0.29 U UJ Ui

Cd 2.6 3 3

Ca 277 J d
Cr 1040 1

Si 1610 R 3 . - .

Sr 1743 13.

Fe 122001

Pb 64.8 1

Mg 138 J1

.S 9 4 0 . 1 1

4i 12.4

K 94.7

Se 14.3 1 .3

Ag 0.98 U Ui UJ i

Na 101000 1 J 1 J

Zn 44.5 J 1

Bi 28200 J 1

B 25.6 1 1 1 1 J

Ce 194 1 1

P 25900 J 1

Si 1610 R . i R

Sr 174 j

S4050 1 1

9.4

Zr 108 J.

-A

*Lt

REV O



COREC41
INDUCTIVELY COUPLED PLASMA

COMPOSITE/SEGMENT-U_ SAMPLE ID J815
PREPARATION ACID DIGEST

a nC~I A

NALYTE SAMPLE RESULTS QUALIFIERS

1 2 3 4 5 6 7 8 9 10 11 12 13

Al 17000 mg/kg J J

Sb 33.6 U U U. Ui

As 2.9 U Ui U

Ba 8.5 1 1

Be 0.28 U U. U

Cd 2.5 J 3

Ca 276 J J

Cr 1030 1

Co 1.7 1 .

Cu 18.6 1

Fe 12200 1

Pb 60.6 1

Mg 136 1 1

1 40.4 1

Ni 12.3 J 1

K 113 0

Se 26.1 1 J J 1

Ag 0.94 U UJ UJ UJ

Na 98200 J 1 J 3

Zn 43.9 J 1

Bi 27900 1 J

B 24.2 1 J 1 J

Ce 193 3 1

La 2.0 U U U

p 25300

Si 1150 R R J J

Sr 174 J J

S 4130 - J

7.5

Ti 4.3 . J

Zr 76.6 L 2



SAMPLE MANAGEMENT AND ADMINISTRATION Manual WHC-CM-5-3
Section 2.0, REV 0

DATA VALIDATION FOR RCRA ANALYSES Page 21 of 24
Effective Date 08/27/90

WHC-SD-WM-DP-02AIDDENDUM iTWEVU

LEVEL C DOCUMENTATION

Op Westinghouse
-- Hanford Cornpany

OSN RCRA LEVEL C DATA ASSESSMENT

DATE - 34 SAMPLES/MATRIX Yb/f
REVIEWED BY ) S, '92 -7S/ ..

LABORATORY 2 a7 77-
CASE 0 SST !k . t-2

SOG I e/lSt . C'1Is

DATA ASSESSMENT SUMMARY

QUALITY CONTROL CHECK ANALYS

I. (Ac//r1q7 4 J

2. _ _ _ _ _ _

. Cc

5. 46t' O1'

6. CZ~

9. 5 ,rt -i t
9. 4 Ca-
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N - data qualified due to major
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* W Westinguse WHC-SD-W!-DP-02R) Hanford Company REV 0
P.O. Box 1970 Richland, WA 99352

ADDENDUM 1 REV 0

J834A
CASE NARRATIVE - ICP

WHCPAL LABORATORIES
WHCPAL/CUSTOMER SAMPLE NOS: J836 RSA539 BX107-C41-G--S2H

J837 RSA539 BX107-C41-C-s.H

INORGANIC ANALYSIS 1-34

The data evaluation for this project will follow the guidelines
specified in "Laboratory Data Validation - Functional Guidelines for
Evaluating Inorganic Analysis", United States Environmental Protection Agency
(USEPA), July 1, 1988. Contained in this report is the evaluation of the data
generated by Westinghouse Hanford Company - Processing and Analytical
Laboratories (WHC-PAL), 222-S Laboratory. Information will be organized by
quality control parameter.

INITIAL AND CONTINUING CALIBRATION VERIFICATION
All instrument calibration requirements were in specification during analysis,
with the exceptions noted below:

Antimony in CCV-1 (144.5%) and CCV-3 (119.4%).
Selenium in the ICV (157.9%), CCV-1 (143.4%), CCV-2 (144.0%) and CCV-3
(160.0%).
Silver in the ICV (193.0%).
Sodium in CCV-3 (88.8%).

INITIAL AND CONTINUING CALIBRATION BLANKS
RCRA Elements - All ICB and CCB analytical measurements were below the CRDL or
IDL with the exception of Chromium in CCB-2.

Non-RCRA Elements - All analytical measurements were less than the IOL with
the exception of Bismuth in the ICB, Sulfur in the ICB and CCB-2 and Tin in
CCB-3.

PREPARATION BLANK
RCRA Elements - All analytical measurements were below the CRDL or IDL with
the exception of Zinc.

Non-RCRA Elements - All analytical measurements were less than the IDL with
the exceptio.n of Boron, Silicon and Sulfur.

INTERFERENCE CHECK SAMPLE
All analyte recoveries were within the required specification with the
exception of Lead in ICSAB-F (79.6%).

- L. 25 :1360



WHC- SD-WM-DP-028
REV 0

J836 RSA539 BX107-C41-+S2H Page 2
3837 RSA539 BX107-C41-C 45 lDDDENDUM 1 REV P

SPIKE SAMPLE RECOVERIES
Spike recovery failures were noted for Antimony (168.6%), Calcium (0.9%),
Magnesium (16.6%), Silver (66.7%), Boron (38.3%) and Zirconium (180.5%).

DUPLICATE ANALYSES
Duplicate precision failures were noted as follows:

For J836: Arsenic (21.5%), Silver (200.0%) and Boron (20.4%).
For 3837: Boron (34.7%).

LABORATORY CONTROL SAMPLE
Failures were noted for Aluminum (122.2%), Calcium (153.9%), Selenium
(146.4%), Silver (75.0%), Bismuth (74.7%), Silicon (293.9%) and Sulfur
(254.4%).

SERIAL DILUTION
Serial dilution failures were noted for Zinc.

RECOMMENDATIONS
Selenium was out of calibration; data are not reliable. Hydride AA data

should be preferred.
Significant contamination with Calcium is present in the Preparation

Blank. Sample data may be usable if adjustment is made for the presence of
the contamination. Conversion of units from pg/L to MG/KG is required before
data can be adjusted.

Low Silver recoveries are often due to the precipitation of AgCl.
The low spike recovery for Calcium can be attributed to the level of

contamination indicated in the Preparation Blank. Errant spike recoveries for
Boron, Magnesium and Zirconium cannot be readily explained. Data should be
considered suspect.

A physical or chemical interferent is indicated for Zinc; data are not
reliable.

The duplicate failures for Arsenic and Silver (3836) can be attributed
to their low concentration in the sample. The duplicate failures for Boron
may be influenced by the level of contamination indicated in the Preparation
Blank.

ABBREVIATIONS
* - Duplicate failure. B - less than CRDL. E - Serial dilution failure. N -
Spike failure. NR - Not required. P - ICP method used. U - less than IDL.

Brian Wels
Senior Scientist, WHCPAL

-- 136



WHC-SD-WM-DP-028U.s. EPA - cLP ADDENDUM 1 REV 0
REV 0

1
INORGANIC ANALYSES DATA SHEET

EPA SAMPLE NO.

Lab Name: WHC PAL_
Lab Code: BX107 Case No.: C41
Matrix (soil/water): SOIL_
Level (low/med): LOW_
% Solids: 100.0

J00836
Contract: J00836

SAS No.: S2H SDG No.: J834A
Lab Sample ID: J836
Date Received: 07/16/92

Concentration Units (ug/L or mg/kg dry weight): MG/KG

Color Before:
Color After:

CAS No.

7429-90-5
7440-36-0
7440-38-2
7440-39-3
7440-41-7
7440-43-9
7440-70-2
7440-47-3
7440-48-4
7440-50-8
7439-89-6
7439-92-1
7439-95-4
7439-96-5
7440-02-0
7440-09-7
7782-49-2
7440-22-4
7440-23-5
7440-62-2
7440-66-6
7440-69-9
7440-42-8
7440-45-1
7439-91-0_
7723-14-0
7440-21-3
7440-24-6
7704-34-9
7440-31-5
7440-32-6
7440-67-7~

BROWN
YELLOW___

Analyte

Aluminum
Antimony_
Arsenic-
Barium-
Beryllium
Cadmium-
Calcium
Chromium_
Cobalt-
Copper
Iron-
Lead
Magnesium
Manganese
Nickel
Potass ium
Selenium
Silver
Sodium
Vanadium-
Zinc_
Bismuth
Boron
Cerium
Lanthanum
Phosphoru
Silicon-
Strontium
Sulfur-
Tin
Titanium 1
Zirconium

Concentration

16200
34.4
7.5

16.2
0.28

3.8
371

1220
1.4

22.1'
17400

92.3
158

70.6
16.6

549
378

0.94
95900

5.9
120

31000
31.9
253
1.5

26300
2280
218

4250
9.4
5.5
146

N

_ _*

N

Clarity Before: OPAQUE
Clarity After: CLEAR_

M

P
P
p
P
P
P
P-
P
P
P
P
P
P
P
P
P
P
P
P
P

P-
P
P
P
P
P-
P
P
P
P-
P-

Texture:
Artifacts:

Cc--nts:

FORM I - IN
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WHC-SD-W-Dp-02.s. EPA - CLp ADDENDUM 1 REV 0
REV 1 EPA SAMPLE NO.

INORGANIC ANALYSES DATA SHEET

Lab Name: WHC PAL_
Lab Code: BX1O7_ Case No.: C41__
Matrix (soil/water): SOIL_
Level (low/med): LOW__
% Solids: 100.0

JO 0837
Contract: I J00837

SAS No.: S2H___ SDG No.: J834A_
Lab Sample ID: J837
Date Received: 07/16/92

Concentration Units (ug/L or mg/kg dry weight): MG/XG

1:11

Color Before:
Color After:

CAS No.

7429-90-5
7440-36-0
7440-38-2
7440-39-3
7440-41-7
7440-43-9
7440-70-2
7440-47-3
7440-48-4
7440-50-8
7439-89-6
7439-92-1
7439-95-4
7439-96-5
7440-02-0
7440-09-7
7782-49-2
7440-22-4
7440-23-5
7440-62-2
7440-66-6
7440-69-9
7440-42-8
7440-45-1
7439-91-0
7723-14-0
7440-21-3
7440-24-6
7704-34-9
7440-31-5
7440-32-6
7440-67-7

BROWN
YELLOW_

Analyte

Aluminum
Antimony_
Arsenic
Barium
Beryllium
Cadmium
Calcium-
Chromium-
Cobalt___
Copper__
Iron-
Lead
Magnesium
Manganese
Nickel
Potassium
Selenium_
Silver
Sodium
Vanadium-
Zinc
Bismuth
Boron
Cerium
Lanthanum
Phosphoru,
Silicon
Strontium
Sulfur
Tin
Titanium
Zirconium

Concentration

16600
35.5

6.3
16.6
0.29

4.0
366
1250
0.97
22.4
17800

102
163

71.5
16.2
573
399

0.97
98800

6.0
126

32000
25.7
261
1.6

26700
2190
225
4430
11.1
5.8
137

Q

_N
*

N

:

N*

Clarity Before: OPAQUE
Clarity After: CLEAR_

Texture:
Artifacts:

C-' 'nts:

FORM I - IN



COREC41

.... - . __ _ -

VI
SAMPLE RESULTS

INDUCTIVELY COUPLED PLASMA
COMPOSITE/SEGMENTS2HL SAMPLE

PREPARATION ACID DIGEST
nA-nP-829 AnDFNltLJM

1 2 3 4 5

QUALIFIERS

6 7 8 9

IDJ3

1 REV O

10 *11 12,

Al 16200 mg/kg -

Sb 34.4 U U_ U) Ui

As 7.5-- -

Ba 16.2 j

Be 0.28 U U.

Cd 3.8 J

Ca 371 R _ ___ R

Cr 1220

Co 1.4

Cu 22.1

Fe 17400

Pb 92.3

Mg 158

_ _ _ 70.6

Ni 16.6

K 549

Se 378 R R

A 0.94 U Ui Ui Ui

Na 95900 1

V 5.9 1

Zn 120 -

Bi 31000 1

B 31.9 J

Ce 253

La 1.5 U Ui

p ~26300 .

Si 2280

Sr 218

4250 . .
Sn 9.4

5.5 a

AALYTE

1'

I Ti

LI

__

iZr i146 1 1 1 1 7 IP

13



CORE C41

wur.n-

INDUCTIVELY COUPLED PLASMA
COMPOSITE/SEGMENT S2H SAMPLE ID J837

PREPARATION ACID DIGEST
VAM-fP-A9A ApnntlIM I PE V n

4ALYTE SAMPLE RESULTS QUALIFIERS

____1 2 3 _5 6 7 8 9 10 111213

Al 16600 mg/kg 3

Sb 35.3 U U- UJ UJ

As 6.3 3
Ba 16.6 3

Be 0.29 U UJ

Cd 4.0 -

Ca 366 R - 3 R
Cr 1250

Co 0.97 U UJ U

Cu 22.4

Fe 17800

Pb 102

Mg 163

1 71.5

Ni 16.2

K 573

Se 399 R R

-A 0.97 U - - U3 (JO (J --

Na 98800

V 6.03

Zn 126

Bi 32000

8 25.7

Ce 261

La 1.6 U U-

p 26700 .

Si 2190

Sr 225

4430

I Sn 11.1

5.8 44'. 3 i

C,

II Ti
1-Z

-1
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SAMPLE MANAGEMENT AND ADMINISTRATION Manual WHC-CM-5-3
Section 2.0, REV 0

DATA VALIDATION FOR RCRA ANALYSES Page 21 of 24
Effective Date 08/27/90

WHC-SD-WM-DP-0 ,APDENDUM 1 REV 0

LEVEL C DOCUMENTATION

Westinghouse
-Hanford Company

OSM RCRA LEVEL C DATA ASSESSMENT

DATE -T SAMPLES/MATRIX --

REVIEWED BY /?' ci; 7td>t

LABORATORY Z -I i 1J/lc

CASE f 3k /' 7

SDG I C/ t -11 cq/ s)-N

DATA ASSESSMENT SUMMARY

QUALITY CONTROL CHECK ANALYSIS c
I.I

3. C6 V

4. (d2 6

6. /C4-

7.

8.

9. _ _ _ _ _ _ _ _ _

10. Cc &Ia. / /LT~t

/ -' pA a o prooems
X - data qualified due to minor problems
N - data qualified due to major problems/some data may be unusable

OVERALL ASSESSSMENT: 92L 1u, e / - 7

g x131t

o Refer to the corresponding attachments for explanation of any problems.
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SAMPLE MANAGEMENT AND ADMINISTRATION Manual WHC-CM-5-3
Section 2.0, REV 0

DATA VALIDATION FOR RCRA ANALYSES Page 22 of 24
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WestingCausy
Hanford Company

WHC-SD-WM-DP- 0 2 8REV 0
P.O. Box 1970 Richland, WA 99352

ADDENDUM

J922W
CASE NARRATIVE - ICP

WHCPAL LABORATORIES
WHCPAL/CUSTOMER SAMPLE NOS: J924

J925
3926

BXI07-C40-C1
BXJ07-C41-C1
BX107-C40-C2

(not included; rerunning)

INORGANIC ANALYSIS

The data evaluation for this project will follow the guidelines
specified in "Laboratory Data Validation - Functional Guidelines for
Evaluating Inorganic Analysis", United States Environmental Protection Agency
(USEPA), July 1, 1988. Contained in this report is the evaluation of the data
generated by Westinghouse Hanford Company - Processing and Analytical
Laboratories (WHC-PAL), 222-S Laboratory. Information will be organized by
quality control parameter.

INITIAL AND CONTINUING CALIBRATION VERIFICATION
All instrument calibration requirements were in specification during analysis,
with the exceptions noted below:

Antimony in the ICV (112.8%), CCV-3 (120.8%) and CCV-4 (86.9%).
Selenium in the ICV (112.9%) and CCV-1 (110.7%).

INITIAL AND CONTINUING CALIBRATION BLANKS
RCRA Elements - All ICB and CCB analytical measurements were below
IDL with the exception of Silver in all calibration blanks.

Non-RCRA Elements - All analytical measurements were less than the
the exception of Bismuth in CCB-2.

PREPARATION BLANK
RCRA Elements - All analytical measurements were below the CRDL or
the exception of Aluminum and Silver.

Non-RCRA Elements - All analytical measurements were less than the
the exception of Boron, Silicon and Sulfur.

INTERFERENCE CHECK SAMPLE
All analyte recoveries were within the required specification with
exception of Lead in ICSAB-I (77.3%) and ICSAB-F (75.6%).

POST DIGEST SPIKE SAMPLE RECOVERIES
No control limits have been defined by EPA for post digested spike
Unusual recoveries were noted for Calcium (52.6%), Bismuth (68.6%)
(134.5%).

134

the CRDL or

IOL with

IDL with

IDL with

the

recoveries.
and Silicon

534,1
5Iowrd Opara.ona ani Eng0n..ing Contractor r t US hp0rlm.n of Eerwgy
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WHC-SD-W-DP-028
J924 BX107-C40-C1 REV \ Page 2
3926 BX107-C40-C2

DUPLICATE ANALYSES ADDENDUM 1 REV 0
Duplicate precision failures were noted as follows:

For J924: Calcium (101.2%), Magnesium (94.3%), Manganese (83.4%),
Sodium (101.4%), Zinc (138.0%), Silicon (53.3%) and Strontium (33.9%).
For 3926: Barium (53.6%), Calcium (65.5%), Magnesium (56.7%), Manganese
(53.8%), Sodium (42.2%), Zinc (77.7%), Strontium (28.3%) and Zirconium
(200.0%).

LABORATORY CONTROL SAMPLE
No failures were noted.

SERIAL DILUTION
Serial dilution failures were noted for Sodium, Phosphorus and Silicon.

RECOMMENDATIONS
Antimony and Silver were out of calibration; data are not reliable.
Significant contamination with Aluminlum and Boron is present in the

Preparation Blank. Sample data may be usable if adjustment is made for the
presence of the contamination. Conversion of units from pg/L to MG/KG is
required before data can be adjusted.

Errant spike recoveries for Bismuth and Silicon are attributed to matrix
effects. The failure for Calcium may be influenced by the level of
contamination indicated in the preparation blank. Data should be considered
suspect.

A physical or chemical interferent is indicated for Sodium, Phosphorus
and Silicon; data are not reliable.

The duplicate failures for Barium, Manganese, Strontium and Zirconium
are attributed to the low concentration in the sample. Failures for Calcium,
Magnesium, Sodium, Zinc and Silicon are attributed to sample heterogeneity.
Data should be considered suspect.

ABBREVIATIONS
* = Duplicate failure. B - less than CRDL. E = Serial dilution failure. N =
Spike failure. NR = Not required. P - ICP method used. U = less than IDL.

I- .7 -93
Brian Wels
Senior Scientist, WHCPAL

135 534o2-
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U.S. EPA - CLP
WHC-SD-WM-DP-028

REV 0
COVER PAGE - INORGANIC ANALYSES DATA PACADENDUM 1 REV 0

Lab Name: WHCPAL - Contract:

Lab Code: BX107-

SOW No.: 3/90_

Case No.:

EPA Sample No.
J00924
J00924D
J00926
J00926D

C40 SAS No.: C1/C2_ SDG No.:J922W-

Lab Sample ID
J924
.J924D
3926
3926D

Were ICP interelement corrections applied ?

Were ICP background corrections applied ?
If yes - were raw data generated before
application of background corrections ?

Yes/No YES

Yes/No YES

Yes/No NO

Comments:

I certify that this data package is in compliance with the terms and
conditions of the contract, both technically and for completeness, for
other than the conditions detailed above. Release of the data contained
in this hardcopy data package and in the computer-readable data submitted
on floppy diskette has been authorized by the Laboratory Manager or the
Manager's de I nee, s rifried y the following signature.

Signature Name: s/,491 -

Date: / Title:

COVER PAGE - IN ILMO2.1

t36

0



ADDENDU1E PREV 0 WHC-SD-WMDP-028
U MSIEA -CLPREV 0

INORGANIC ANA

Lab Name: WHC PAL_
Lab Code: BX107_ Case No.: (40
Matrix (soil/water): SOIL_
Level (low/med): LOW__
% Solids: 100.0

1 EPA SAMPLE NO.
LYSES DATA SHEET

J 00924
Contract: I J00924

SAS No.: C1/C2_ SDG No.: 3922W_
Lab Sample ID: J924
Date Received: 08/05/92

Concentration Units (ug/L or mg/kg dry weight): MG/KG

Color Before:
Color After:

CAS No.

7429-90-5
7440-36-0
7440-38-2
7440-39-3
7440-41-7
7440-43-9
7440-70-2
7440-47-3
7440-48-4
7440-50-8
7439-89-6
7439-92-1
7439-95-4
7439-96-5
7440-02-0
7440-09-7
7782-49-2
7440-22-4
7440-23-5
7440-66-6
7440-69-9
7440-42-8
7440-45-1
7439-91-0
7723-14-0
7440-21-3
7440-24-6_
7704-34-9
7440-31-5
7440-32-6_
7440-67-7_

BROWN
YELLOW_

Analyte ConcentrationiC

Al uminum_
Antimony
Arsenic
Barium-
Berylliim
Cadmium_
Calcium
Chromium
Cobalt_
Copper
Iron_
Lead___
Magnesiurn
Manganese
Nickel -
Potassium
Selenium
Silver -
Sodium-
Zinc_
Bismuth-
Boron --
Cerium
Lanthan un
Phosphoru
Silicon-
Strontium
Sulfur--
Tin - -
Titanium-
Zirconiumn

37.3
3.1

0.45
0.31
0.71
1130

158
1.0

0.69
51.6

7.2
24.3

-_ 1.5
-_ 1.4

170
8.5

-_ 1.0
26300

43.3
99.6
27.9
10.0

1.6
4770

524
2.0

4540
2.3

0.41
1.5

Q

*

-E**

E_
*

Clarity Before: OPAQUE
Clarity After: CLEAR

Texture:
Artifacts:

Comments:

FORM I - IN 534.4
9



ADDENDUMUj E p WHC-SD-WM-DP-0 2 8-CLP REV 0
1 EPA SAMPLE NO.

INORGANIC ANALYSES DATA SHEET

Lab Name: WHC PAL_
Lab Code: BX107 Case No.: C40
Matrix (soil/water): SOIL-
Level (low/med): LOW__
% Solids: 100.0

300926
Contract: J00926

SAS No.: CI/G2 SG No.: 3922W
Lab Sample ID: 3926
Date Received: 08/05/92

Concentration Units (ug/L or mg/kg dry weight): MG/KG

et S

Color Before:
Color After:

CAS No.

7429-90-5
7440-36-0
7440-38-2
7440-39-3
7440-41-7
7440-43-9
7440-70-2
7440-47-3
7440-48-4
7440-50-8
7439-89-6
7439-92-1
7439-95-4
7439-96-5
7440-02-0
7440-09-7
7782-49-2
7440-22-4
7440-23-5
7440-66-6
7440-69-9
7440-42-8
7440-45-1
7439-91-0
7723-14-0
7440-21-3
7440-24-6
7704-34-9
7440-31-5
7440-32-6
7440-67-7

BROWN___
YELLOW___

Analyte

Al uminum
Antimony
Arsenic
Barium-
Beryll ium
Cadmium
Calcium
Chromium
Cobalt_
Copper
Iron
Lead_
Magnesium
Manganese
Nickel-
Potassium
Selenium
Silver_
Sodium
Zinc_
Bismuth_
Boron
Cerium
Lanthanum
Phosphoru
Silicon
Strontium
Sulfur
Tin_
Titanium
Zirconium

Concentration C

80.0
__37.3 U

3.1 U
0.39 B
0.31 U
0.71 U

947
- - -_131

1.0U
0.77 B
42.7

7.2 U
44.1 B

1.6 _

- ._1.4 U
131 B
8.4 U
1.0 U

52900
33.1
78.3
28.9

10 U
1.6 U

5260
368
1.9

4690
2.3 U

0.41 U
0.81 U

E

E*

*

Clarity Before: OPAQUE
Clarity After: CLEAR

Comments:

I IN

FORM I - IN

Texture:
Artifacts:

534*5



INDUCTIVELY COUPLED PLASMA
COREQ4Q_ COMPOSITE/SEGMENTCl__ SAMPLE ID J924

- - a tt*
PREPARATION Water Digest

Py2u anIflNIVnIM 1 REV 9
NALYTE SAMPLE QUALIFIERS

RESULTS 1 2 3 4 5 6 7 8 9 10 11 12 13
Al 115 mg/kg

Sb 37.3 U i

As 3.1 U

Ba 0.45

Be 0.31 U

Cd 0.71 U

Ca 1130 1 -

Cr 158

Co 1.0 U

cu 0.69

Fe 51.6

Pb 7.2 U li

24.3 U
.n _ __ 1.53

14i 1.4 U

K 170

Se 8.5 U - _ i

AI.. 1.0 U i li

Na 26300 3__3 -__-

Zn 43.3 __0 __

Bi 99.6

B 27.90

Ce 10.0 U

La 1.6 U -- - - - - - -

P 4770

Si 524

Sr 2.0

5S 4540 -- - - , _

_____ 2.3 U

p i 0.41 U
II Z 1.5- - - - _ -r

n



INDUCTIVELY COUPLED PLASMA
CORE-QCA COMPOSITE/SEGMENTG2 SAMPLE I) J926

PREPARATION WATER DIGEST

NALYTE SAMPLE RESULTS UALIFIERS

1 _2_ 3 4 5 _6_ _7 _ 8 _9_ 10 11 12 _13
Al 80.0 mg/kg

Sb 37.3 U

As 3.1 U

Ba 0.39

Be 0.31 U

Cd 0.71 U

Ca 947

Cr 131

Cc 1.0 U

cu 0.77

Fe 42.7

Pb 7.2 U -U

Mg 44.1

_ _ _ 1.6

1.4 U
K 131

Se 8.4 U UJ

Ag 1.0 U U-

Na 52900

Zn 33.1

Bi 78.3

B 28.9

Ce 10 U

La 1.6 U

P 5260

Si 368

Sr 1.9

S 4690

2.3 U

0.41 U

Zr 0.81 U U
a.l

O



SAMPLE MANAGEMENT AND ADMINISTRATION Manual WHC-CM-5-3
Section 2.1, REV 0

DATA VALIDATION FOR CONTRACT LABORATORY Page 21 of 33
PROGRAM INORGANIC ANALYSES Effective Date 08/31/90

WHC-SD-WM-DP-028 1 REV U
APPEND14 D NDXI E

CIS1 INORGANIC DATA ASSESSMENT

DATE -2/ 2 J7 19 -z, SAMPLES/MATRIX T2L _Fren (6_Sg

REVIEWED BY

LABORATORY -9-aD__ _ U H

CASE # K - I _C7___

SDG # Co/2 L6 4cr C-CfMP 1,2 2-

DATA ASSESSMENT SUMMARY

ICP AA Hg CN
1. Calibrations (Form 1.I) {

2. Blanks (III)

3. ICS (IV)

4. Matrix Spike (V)

5. Duplicate Analysis (VI)

6. LCS (VII)

7. Serial Dilution (IX)

8. GFAA

9. Holding Times (XIV) 0

10. Other QC

0 - data had no problems
X - data qualified due to minor problems
M - data qualified due to major problems/some data may be unusable

OVERALL ASSESSMENT: Ois / t. , , i{tL a a fz ; .
/JA /7

NOTES: ' ,i.r ~

o Refer to the correspond-ing attachments for explanation of any problems.
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SANPLE MANAGEMENT AND ADMINISTRATION Manual WHC-CN-5-3
Section 2.1, REV 0

'DATA VALIDATION FOR CONTRACT LABORATORY Page 22 of 33
PROGRAN INORGANIC ANALYSES Effective Date 08/31/90

WHC-SD-WM-DP-028 ADDENDUM
APPENDIX E

INORGANIC QC - CALIBRATIONS

Name D . -, rd7f#

COMMENTS: It- /-t 6v.P. F

cr~ A' .tAJ$K 4 .. /2

Sample # Constituent

_jq24f i7-t CtZ

Jq*s 1St07 -c cgC2

e-2' £,\(0A Y7 CtC t

3129, rK,a,7- Ct') CI

SiS1

Value/Oual

74-

I

141
117 y

Sample # Constituent

At

2 r

YaluO/

q2 -t7
At,- ClI

-r /. C
5%qoo)

2

S '4,90

(A - ., 2-,

.Tjfl
P&

7.20 37

.49

1 REV 0

Date 44

"3

11-

ACTION:

2 1u -jU
Uf 3 I

iouJ L T5

ply
MA

4&dA

5,
Sr

5924 A
04

1 of 10

I &-LZ

A

j



Westinghouse WHC-SD-WiM-DP-028
Hanford Company RWE V 0

P.O. Box 1970 Richland, WA 9S352

ADDENDUM 1 REV 0

J922WR
CASE NARRATIVE - ICP

WHCPAL LABORATORIES cq j
WHCPAL/CUSTOMER SAMPLE NOS: 3925 BX107-b*O-C1

INORGANIC ANALYSIS

The data evaluation for this project will follow the guidelines
specified in "Laboratory Data Validation - Functional Guidelines for
Evaluating Inorganic Analysis", United States Environmental Protection Agency
(USEPA), July 1, 1988. Contained in this report is the evaluation of the data
generated by Westinghouse Hanford Company - Processing and Analytical
Laboratories (WHC-PAL), 222-S Laboratory. Information will be organized by
quality control parameter.

INITIAL AND CONTINUING CALIBRATION VERIFICATION
All instrument calibration requirements were in specification during analysis,
with the exceptions noted below:

Aluminum in CCV-2 (87.5%).
Antimony in CCV-1 (73.8%) and CCV-2 (86.3%).
Copper in CCV-2 (88.9%).
Manganese in CCV-2 (88.8%).
Selenium in the ICV (111.2%), CCV-1 (117.0%) and CCV-3 (120.7%).

INITIAL AND CONTINUING CALIBRATION BLANKS
RCRA Elements - All ICB and CCB analytical measurements were within the CRDL
or IDL with the exception of Silver in the ICB.

Non-RCRA Elements - All analytical measurements were within the IDL.

PREPARATION BLANK
RCRA Elements - All analytical measurements were within the CRDL or IDL.

Non-RCRA Elements - All analytical measurements were within the IDL with the
exception of Boron, Silicon and Zirconium.

INTERFERENCE CHECK SAMPLE
All analyte recoveries were within the required specification.

POST DIGEST SPIKE SAMPLE RECOVERIES
No control limits have been defined by EPA for post digested spike recoveries.
Low recoveries were noted for Aluminum (50.0%), Calcium (63.4%), Chromium
(-2.4%), Iron (54.7%), Potassium (16.2%), Bismuth (-14.6%) and Silicon
(69.0%).

L42
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ADDENDUM 1 REV 0
0925 BX107-C40-C1 WHC-SD-Wv-DP-028 Page 2

REV 0
DUPLICATE ANALYSES
A duplicate precision failure was noted for Zirconium (200.0%).

LABORATORY CONTROL SAMPLE
No failures were noted.

SERIAL DILUTION
Serial dilution failures were noted for Calcium and Silicon.

RECOMMENDATIONS
Selenium was out of calibration; data are not reliable. Hydride AA data

should be preferred.
Significant contamination with Aluminum, Calcium, Magnesium and

Zirconium is present in the Preparation Blank. Sample data may be usable if
the presence of the contamination is considered. Conversion of units from
pg/L to MG/KG is required before data can be compared.

Low spike recoveries are attributed to matrix interferences. Data
should be considered suspect.

A physical or chemical interferent is indicated for Calcium and Silicon;
data are not reliable.

The duplicate failure for Zirconium can be attributed to its low
concentration in the sample.

This sample has been rerun after initially failing to meet numerous
duplicate precision control limits.

ABBREVIATIONS
* - Duplicate failure. B = less than CRDL. E - Serial dilution failure. N =
Spike failure. NR = Not required. P = ICP method used. U = less than IDL.

Brian Wels /~4-f
Senior Scientist, WHCPAL
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ADDENDUM 1 REV 0 WHC-SDWMrDP-028
U.S. EPA - CLP REV 0

Lab Name: WHCPAL_
Lab Code: BX1O7 Case No.: C"*
Matrix (soil/water): SOIL_ C 1
Level (low/med): LOW
% Solids: 100.0

EPA SAMPLE NO.

Contract: L J00925
SAS No.: Cl SDG No.: J922WR

Lab Sample ID: J925
2J Date Received: 08/05/92

Concentration Units (ug/L or mg/kg dry weight): MG/KG

0'

Color Before:
Color After:

CAS No.

7429-90-5
7440-36-0
7440-38-2
7440-39-3
7440-41-7
7440-43-9
7440-70-2
7440-47-3
7440-48-4
7440-50-8
7439-89-6
7439-92-1
7439-95-4
7439-96-5
7440-02-0
7440-09-7
7782-49-2
7440-22-4
7440-23-5
7440-66-6
7440-69-9
7440-42-8
7440-45-1
7439-91-0
7723-14-0
7440-21-3_
7440-24-6_
7704-34-9_
7440-31-5
7440-32-6
7440-67-7

BROWN
YELLOW___

Analyte |Concentration

Aiuminum_
Antimony_
Arsenic-
Barium
Beryllium
Cadmium_
Calcium_
Chromium_
Cobalt
Copper_
Iron
Lead-
Magnesium
Manganese
Nickel
Potassium
Selenium-
Silver-
Sodium-
Zinc
Bismuth
Boron-
Cerium
Lanthanum
Phosphoru
Silicon-
Strontium
Sulfur-
Tin -
Titanium-
Zirconium

73.-3
36.3

3.2
0.31
0.31
0.71

141
154
1.2

0.61
- -_ 61.5

8.7
6. 6

0.31
1.8
2.51

13 .4
1. 0

79400
2.6
116

20.5
8.8
2.1

4560
133
1.5

4350
1.6

0.51
1.1

Q

E

E

*

Clarity Before: OPAQUE
Clarity After: CLEAR_

Texture:
Artifacts:

Comments:

-144

FORM I - IN

1
INORGANIC ANALYSES DATA SHEET



INDUCTIVELY COUPLED PLASMA
CORE41__ COMPOSITE/SEGMENTCl_ SA

PA4,ON WATER DIGEST
WHC-SD-WM-Ruo A nfnrfn

MPLE ID J925

IM I REVO0
AALYTE SAMPLE RESULTS QUALIFIERS

1 2 3 4 5 6 7 8 9 10 11 12 13
Al 73.3 m/kg _ 3

Sb 36.3 U Ui

As 3.2 U

Ba 0.31 U

Be 0.31 U

Cd 0.71 U

Ca 141 0

Cr 154

Co 1.2 U

Cu 0.61 U L U

Fe 61.5

Pb 8.7 U

M 6.6 3

0.31 U Ui

Ni 1.8 U

K 151

Se 13.4 U U

Ag 1.0 U U.
Na 79400

Zn 2.6 U

Bi 116

B 20.5

Ce 8.8 U

La 2.1 U

P 4560

Si 133

Sr 1.5

S _ 4350

1.6 U

Ti 0.57 U U.) L!3
Zr 1.1 U UJ U

C)

le



SAMPLE MANAGEMENT AND ADMINISTRATION Manual WHC-CM-5-3
Section 2.0, REV 0

DATA VALIDATION FOR RCRA ANALYSES Page 21 of 24
Effective Date 08/27/90

WHC-SD-WM-DP-02 8 ADDENDUM 1 REV 0
APPENDIX E

LEVEL C DOCUMENTATION

Westinghouse
-Hanford Conoany

OSN RCRA LEVEL C DATA ASSESSENT

DATE I . SAMPLES/MATRIX 'C

REVIEWED BY /)0 L&C /S)46 .

LABORATORY 2- --

CASE SIF I c/

SDI 0 C _ / /

DATA ASSESSMENT SUMMARY

QUALITY CONTROL CHECK AOALYSIS- TA 3/,_

1. C - e6& ,471 4  
-

2. -Tc /

3. C>c V /7

4. A ,vtA- S

6. --;r C 6

7. [C 14

9o. Cr24 4 .. e

- data 6ap nlPfgems
X - data qualified due to minor problems
N - data qualified due to major problems/some data may be unusable

OVERALL ASSESSSNENT: A,~& & ~ 6CC ~j ~
tv cc CV LJ1esS .f c<A.(ki 4 (64

o Refer to the corresponding attachments for explanation of any problems.
-i!W 146
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SAMPLE NANAGEMENT AND ADMINISTRATION Manual WHC-C-5-3
Section 2.0, REV 0

DATA VALIDATION FOR RCRA ANALYSES Page 22 of 24
Effective Date 08/27/90

WHC-SD-WMDP-028 ADDENDUM 1 REV 0
APPENDIX E

LEVEL C DOCUMENTATION (cont)

RCRA LFVFY C C

Date 1112Name

QC Check:

coWIENTs: e-j 4- s, Jt ,e.~VC C,/(

Ak~~t, pjh : 4,~~

f~a~iA~O O.71
~. ArA........

It

ACTION:

v0.4 L Lr,T-r

LKV

Ac,-l

sample I constituent

T&
(ID

-- 1-3

147

of _

'N

sample I



Wesnhouse WHC-SD-WM-DP-028
Hanford Company REV 0

P.O. Box 1970 Richland, WA 99352

ADDENDUM I REV 0

J928W
CASE NARRATIVE - ICP

WHCPAL LABORATORIES
WHCPAL/CUSTOMER SAMPLE NOS: 3927 BX107-C41-C2

INORGANIC ANALYSIS

The data evaluation for this project will follow the guidelines
specified in "Laboratory Data Validation - Functional Guidelines for
Evaluating Inorganic Analysis", United States Environmental Protection Agency
(USEPA), July 1, 1988. Contained in this report is the evaluation of the data
generated by Westinghouse Hanford Company - Processing and Analytical
Laboratories (WHC-PAL), 222-S Laboratory. Information will be organized by
quality control parameter.

INITIAL AND CONTINUING CALIBRATION VERIFICATION
All instrument calibration requirements were in specification during analysis,
with the exceptions noted below:

Antimony in CCV-2 (115.0%).
Barium in CCV-2 (89.1%).
Beryllium in CCV-1 (89.9%) and CCV-2 (88.0%).
Cadmium in CCV-2 (89.8%).
Calcium in CCV-2 (89.8%).
Cobalt in CCV-2 (89.5%).
Lead in CCV-2 (89.7%) and CCV-3 (110.2%).
Magnesium in CCV-2 (89.7%).
Manganese in CCV-1 (88.8%) and CCV-2 (86.7%).
Nickel in CCV-2 (87.6%).
Selenium in the ICV (135.1%), CCV-1 (163.2%), CCV-2 (132.2%) and CCV-3
(148%).
Silver in the ICV (114.4%).
Vanadium in CCV-2 (89.1%).
Baron in CCV-2 (89.4%).
Silicon in CCV-2 (87.6%).

INITIAL AND CONTINUING CALIBRATION BLANKS
RCRA Elements - All ICS and CCB analytical measurements were below the CRDL or
IDL with the exception of Chromium in CCB-3 and Selenium in CCB-3.

Non-RCRA Elements - All analytical measurements were less than the IOL with
the exception of Bismuth In CCB-I, Boron in CCB-1 and CCB-3 and Sulfur in all
calibration blanks.

IL48
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WHC-SD-WM-DP-028
J927 BX107-C41-C2 REV 0 Page 2

PREPARATION BLANK ADDENDUM 1 REV 0
RCRA Elements - All analytical measurements were less than the I0L with the
exception of Aluminum and Selenium.

Non-RCRA Elements - All analytical measurements were less than the IDL with
the exception of Boron, Silicon and Sulfur.

INTERFERENCE CHECK SAMPLE
All analyte recoveries were within the required specification with the
exception of Lead in ICSAB-I (78.7%) and ICSAB-F (77.8%).

DUPLICATE ANALYSES
Duplicate precision failures were noted for Iron (65.4%), Bismuth (64.3%),
Strontium (59.8%) and Zirconium (57.8%).

LABORATORY CONTROL SAMPLE
No failures were noted.

SERIAL DILUTION
Serial dilution failures were noted for Phosphorus and Silicon.

RECOMMENDATIONS
Selenium was out of calibration; data are not reliable. Hydride AA data

should be preferred. Numerous calibration failures occured in CCV-2. This is
characteristic of a temporary obstruction in the sample nebulizer. Data are
usable if the lower recoveries (86-89%) are considered.

Significant contamination with Calcium, Magnesium and Boron is present
in the Preparation Blank. Sample data may be usable if adjustment is made for
the presence of the contamination. Conversion of units from pg/L to'MG/KG is
required before data can be adjusted.

A physical or chemical interferent is indicated for Silicon; data are
not reliable. Phosphorus exceeds the linear range; the value reported under
Serial Dilution Result on Form IX should be considered more accurate.

The duplicate failures for Aluminum, Iron, Bismuth and Strontium cannot
be readily explained. Sample heterogeneity is suspected. The duplicate
failure for Zirconium can be attributed to the low concentration in the
sample.

ABBREVIATIONS
* - Duplicate failure. 8 - less than CRDL. E - Serial dilution failure. N -
Spike failure. HR - Not reported. P - ICP method used. U - less than IDL.

Brian Wels
Senior Scientist, WHCPAL

.1 149 I-S6



nwDDE'ND UIMJ o WHC-SDWM-DP-028
EPA - CLP REV0

INORGANIC ANA

Lab Name: WHC PAL_
Lab Code: BX1O7_ Case No.,: C41
Matrix (soil/water) : SOIL
Level (low/med): LOW_
% Solids: 100.0

1 EPA SAMPLE NO.
L Y S E S D A T A S H E E T =J0 0 9 2 7

Contract: CZ Pk: 2
L 8

SAS No.7 SDG No.: J928W
Lab Sample ID: J927
Date Received: 08/07/92

Concentration Units (ug/L or mg/kg dry weight): MG/KG

7-fl

'4

Color Before:
Color After:

CAS No.

7429-90-5
7440-36-0
7440-38-2
7440-39-3
7440-41-7
7440-43-9
7440-70-2
7440-47-3
7440-48-4
7440-50-8
7439-89-6
7439-92-1
7439-95-4
7439-96-5
7440-02-0
7440-09-7
7782-49-2
7440-22-4
7440-23-5
7440-62-2
7440-66-6
7440-69-9
7440-42-8
7440-45-1
7439-91-0
7723-14-0
7440-21-3~
7440-24-6
7704-34-9
7440-31-5
7440-32-6
7440-67-7

BROWN
YELLOW_

Analyte [ConcentrationIC

Aluinum
Antimony-
Arsenic-
Barium
Beryllhi
Cadmium
Calcium
Chromium_
Cobalt
Copper-
Iron
Lead
Magnesium
Manganese
Nickel-
Potassium
Selenium_
Silver
Sodium
Vanadium_
Zinc_ ~_
Bismuth_
Boron
Cerium
Lanthanum
Phosphoru
Silicon
Strontiui
Sulfur
Tin-
Titanium
Zirconiuii

350
37.2

3.0
0.64
0.30
0.71

136
171
1.2
1.1
422

-_7.5
-_9.6

1.7
1.4
128

74.5
1.0

72600
0.81

- -_5.3
839

23.2
10

1.6
4810

271
6.5

4170
2.3

0.41
7.9

Q
*

*

*

E
E
*

Clarity Before: OPAQUE
Clarity After: CLEAR_

Texture:
Artifacts:

Comments:
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COREQ41

wr:-an-v

INDUCTIVELY COUPLED PLASMA
COMPOSITE/SEGMENTQ2 SAMPLE ID J927
PREPARATION WATER DIGEST
M-DP-028 A m r-Ik 4 mllI

__ __ -I 

--

SAMPLE RESULTS

2 3 4

QUALIFIERS

6 75 8 9 10 11

41

12 13

Al 350 mg/kg j j

Sb 37.2 U Ui

As 3.0 U U -

Ba 0.64 1

Be 0.30 U UJ
Cd 0.71 U U -

Ca 136

Cr 171

Co 1.2

Cu 1.1

Fe 422

Pb 7.5

Mg 9.6

1.7J

Ni____ 1.4 U .3
K 128 1

Se 74.5 R R .
Ag 1.0 U U.)-

Na 72600 1

V 0.81 U U.

Zn 5.3 .

81 839

B 23.2

Ce 10 U U.

La 1.6 U Ui

P 4810

Si 271

Sr 6.5

4170

Sn 2.3 U UJ
0.41 U.] isi

4ALYTE

No

Ti

jZr f 7.9 i i tij1 .9 F _ _



SAMPLE MANAGEMENT AND ADMINISTRATION Manual WHC-CM-5-3
Section 2.0, REV 0

DATA VALIDATION FOR RCRA ANALYSES Page 21 of 24
Effective Date 08/27/90

WHC-SD-WM-DP-02 ENDUM 1 REV 0
APPE UNIXL

LEVEL C DOCUMENTATION

(4wv Westinghouse
-- Hanford Company

OSM RCRA LEVEL C DATA ASSESSMENT

DATE -3 SAMPLES/MATRIX 792

REVIEWED BY 4-S. kr (a-d2j "

LABORATORY 2- -

CASE * 5Y7- - /c?

SOG I C// e2

DATA ASSESSMENT SUMMARY

QUALITY CONTROL CNECK ANALYSIS "' f - 4 t &6'r

1. C'./4 r,/,, ?

2.15

6. R fes

9. Carttn -2

10. Ce& 4/flc1 9,c1?7d K
0 * data had no problems
X - data qualified due to minor problems
N - data qualified due to major problems/some data uay be unusable

OVERALL ASSEISSNMENT: S1.r", 1Qt -/C.7cr

152
o Refer to the corresponding attachments for explanation of any problems.
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SAMPLE MANAGEMENT AND ADMINISTRATION Manual WHC-CM-5-3
Section 2.0, REV 0

DATA VALIDATION FOR RCRA ANALYSES Page 22 of 24
Effective Date 08/27/90

WHCSD-W MWDP-0 x EU
APPENDIX EADDENDUM 1 REV O

LEVEL C DOCUMENTATION (cont)

CRA LEMn C Dt

__Date v~~Name

QC Check:

C014ENTS ?

fl-t.,±.n-,'' Eu

- HI
at t*-t~+

c,

ACTION:

sample I constituent almue/aual

4L/ 12-/C'

LA 19

S

A l

C".

amasS £2D1±±1UD&

(%.

&

C'.

A4K

J-6, 36

0/
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Westingtouse
Hanford Company

WHC-SD-WM-DP-028
REV 0

P.O. Box 1970 Richland. WA 99352

ADDENDUM 1 REV O

J997
CASE NARRATIVE - ICP

WHCPAL LABORATORIES
WHCPAL/CUSTOMER SAMPLE NOS: J999 BX107-HCB

31000 BX107-FB

INORGANIC ANALYSIS

The data evaluation for this project will follow the guidelines
specified in "Laboratory Data Validation - Functional Guidelines for
Evaluating Inorganic Analysis", United States Environmental Protection Agency
(USEPA), July 1, 1988. Contained in this report is the evaluation of the data
generated by Westinghouse Hanford Company - Processing and Analytical
Laboratories (WHC-PAL), 222-S Laboratory. Information will be organized by
quality control parameter.

INITIAL AND CONTINUING CALIBRATION VERIFICATION
All instrument calibration requirements were in specification during analysis,
with the exceptions noted below:

Aluminum in the ICV (86.5%), CCV-1 (85.2%), CCV-2 (88.0%) and CCV-3
(87.4%).
Lead in CCV-3 (113.0%).
Silver in the ICV (47.3%), CCV-1 (68.1%), CCV-2 (67.6%) and CCV-3
(68.1%).

INITIAL AND CONTINUING CALIBRATION BLANKS
RCRA Elements - All ICB and CCB analytical measurements were within the CRDL
or IDL.

Non-RCRA Elements - All analytical measurements were within the IDL.

PREPARATION BLANK
RCRA Elements - All analytical measurements were within the
the exception of Silver and Zinc.

Non-RCRA Elements - All analytical measurements were within
exception of Silicon.

INTERFERENCE CHECK SAMPLE
All analyte recoveries were within the required specificatio
exception of Lead in ICSAB-I (79.1%) and ICSAB-F (64.5%) and
(33.5%) and ICSAB-F (32.7%).

CRDL or IDL with

the IDL with the

n with the
Silver in ICSAB-I

POST DIGEST SPIKE SAMPLE RECOVERIES
No control limits have been defined by EPA for post digested spike reco
Unusual recoveries were noted for Bismuth (72.3%) and Silicon (153.0%).
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WHC-S

J999 BX107-HCB
J1000 BX107-FB

D-WM-DP-028
REV 0

Page 2

ADDENDUM 1 REV 0
DUPLICATE ANALYSES
Duplicate precision failures were noted as follows:

For 3999: Phosphorus (200.0%) and Silicon (39.3%).
For 31000: Magnesium (21.6%), Potassium (200.0%) and

LABORATORY CONTROL SAMPLE
No failures were noted.

RECOMMENDATIONS
Aluminum was out of calibration; data are not reliable.
Significant contamination with Potassium and Silicon is present in the

Preparation Blank. Sample data may be usable the level of contamination is
considered. Conversion of units from pg/L to MG/KG is required before data
can be compared.

Low Silver reroveries are often due to the precipitation of AgCl. Data
are not reliable.

The spike recovery failure for Bismuth is attributed to matrix
interferences. The failure for Silicon may be attributed to contamination.
Data should be considered suspect.

The duplicate failures for Phosphorus and Sulfur are attributed to the
low concentration found in the sample. The failures for Magnesium, Potassium
and Silicon may be attributed to the occurence of contaminaion during sample
processing. Data should be considered suspect.

ABBREVIATIONS
* - Duplicate failure. B - less th
Spike failure. NR - Not required.

an CRDL. E - Serial dilution failure. N =
P - ICP method used. U - less than IDL.

j -2 1- 13
Brian Wels
Senior Scientist, WHCPAL

Sulfur (40.3%).
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U.S. EPA - CLP

1 AD
INORGANIC ANALYSES DATA SHEET

Lab Name: WHC PAL_
Lab Code: BX1O7 Case No.:
Matrix (soil/wafer): WATER
Level (low/med): LOW
% Solids: 075

C- SD-W VrDP'0 28
REV 0

DEPWEboREV o

J999
Contract:

SAS No.: __ _ sDGN.:99T-
Lab Sample ID: J999
Date Received: 01/1i2/

Concentration Units (ug/L or mg/kg dry weight): UG/L_

Color Before:
Color After:

CAS No.

7440-36-0
7440-38-2
7440-39-3
7440-41-7
7440-43-9
7440-70-2
7440-47-3
7440-48-4
7440-50-8
7439-89-6
7439-92-1
7439-95-4
7439-96-5
7440-02-0
7440-09-7
7782-49-2
7440-22-4
7440-23-5
7440-66-6
7440-69-9
7440-42-8
7440-45-1
7439-91-0
7723-14-0
7440-21-3
7440-24-6
7704-34-9
7440-31-5~
7440-32-6t
7440-67-7

BROWN
YELLOW

Analyte

Antimony-
Arsenic_~
Bari um
BeryliTliii
Cadmium_
Calcium
ChromiuiiF
Cobalt ~_
Copper_
Iron
Lead
Magnesium
Manganese
Nickel
PotassTiii
Selenium_
Silver
Sodium
Zinc_
Bismuth
Boron_
Ceriurn
Lanthanuim
Phosphoru
Silicon
StrontiThii
Sulfur
Tin ~
Titanium
Zirconiuiii

Concentration IC

T140
186

- - T8.0
18.0
42.0
2540
84.0
72.0
36.0

120
510
106

_ -- - --8 .2
108
798
786

60.0
4630

150
510

______T1l30
516
126
480
3360

36.0
569
60

30.0
66.0

U
U
U

Q

*

*

*

Clarity Before: OPAQUE
Clarity After: CLEAR_

Co' 'ts:

1 4 Err
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Texture:
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ADDENDUM 1 REV 0 WHC-Sf-WMrDP-028
U.S. EPA - CLP REV 0

INORGANIC ANA

Lab Name: WHC PAL_
Lab Code: BX107 Case No.:
Matrix (soil/water): WATER
Level (low/med): LOW
% Solids: 0.U

1 EPA SAMPLE NO.
LYSES DATA SHEET

J1000
Contract:

SAS No.: SD .J97
Li~~iiiple ID: J1000
Date Received: 01/12/79

Concentration Units (ug/L or mg/kg dry weight): UG/L

tN-

OT.

Color Before:
Color After:

CAS No.

7429-90-5
7440-36-0
7440-38-2
7440-39-3
7440-41-7
7440-43-9
7440-70-2
7440-47-3
7440-48-4
7440-50-8
7439-89-6
7439-92-1
7439-95-4
7439-96-5
7440-02-0
7440-09-7
7782-49-2
7440-22-4
7440-23-5
7440-66-6
7440-69-9
7440-42-8
7440-45-1
7439-91-0
7723-14-0
7440-21-3~
7440-24-6~
7704-34-9~
7440-31-5~
7440-32-6~
7440-67-7~

BROWN
YELLOr

Analyte

ATumi num
Antimony_
Arsenic-
Barium
BeryllTuImi
Cadmium
Calcium
Chromium_
Cobalt _
Copper-
Iron
Lead
Magn-esiu u
Manganese
Nickel
Potassiii
Selenium
Silver_
Sodium
Zinc_~~~_
Bismuth_
Baron
Cerium~
Lanthaiiii
Phosphoru
Silicon
Strontium
Sulfur
Tin
Titnium
Zirconiuii

Concentration C

-n4 U
_140 U
186 U

T8.0 U
18.0 U
42.0 U
237 8

84.0 U
72.0 U
36.0 U
120 U
510 U

fl6.0 U
18.0 U

- ---._108 U
987 B
786 U

-o60.0 U
4610 B
150 U
510 U
888
516 U

- 126 U
496
534

T6.0 U
360 U

96.0 U
30.0 U
66.0 U

Q

~

*

*
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Clarity After: CLEAR
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Artifacts:
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INDUCTIVELY COUPLED PLASMA
HOT CELL BLANK COMPOSITE/SEGMENT._ SAMPLE IDJ_9

w nsn-W i 60NT NDUM 1 PE VIn
IALYTE SAMPLE RESULTS QUALIFIERS

1 2 3 4 5 6 7 8 9 10 11 12 13

Al 204 ug/L U R R

Sb 2140 U

As 186 U

Ba 18.0 U

Be 18.0 U

Cd 42.0 U

Ca 2540

Cr 84.0 U

Co 72.0 U

Cu 36.0 U

Fe 120 U

Pb 510 U U-

jMg 106

88.2

., _ _ 108 U

K 798 U UJ

Se 786 U U)

Ag 60.0 U R R

Na 4360

Zn 150 U

Bi 510 U-UJ

B 1130

Ce 516 U

La 126 U

P 480 U

Si 3360

Sr 36.0 U

S 569

96.0 U

._ _ 30.0 U

66.0 U

~d)

N



FIELD BLANK

SAMPLE RESULTS

INDUCTIVELY COUPLED PLASMA
COMPOSITE/SEGMENT__ SAMPLE ID J1000

PREPARAJTJO WATER DIGEST
M- 2 nnr MrnlIRA i DFV
I _______________

1 2 3 4 5

QUALIFIERS

76 8 9 10 S1 12 i3
Al 204 ug/L U R R I -- -

Sb 2140 U

As 186 U

Ba 18.0 U

Be 18.0 U

Cd 42.0 U

Ca 237

Cr 84.0 U

Co 72.0 U

Cu 36.0 U

Fe 120 U

Pb 510 U Ui

Mg 36.0 U

_ _ 18.0 U

Ni 108 U

K 987

Se 786 U UJ
A 60.0 U R R

Na 4610

Zn 150 U

Bi 510 U UJ

B 888

Ce 516 U

La 126 U

P 496

Si 534

Sr 36.0 U

S 360 U

k 96.0 U

Ti 30.0 U 59
66.0 U 1]

AALYTE

I Zr



SAMPLE MANAGEMENT AND ADMINISTRATION Manual WHC-CM-5-3
Section 2.0, REV 0

DATA VALIDATION FOR RCRA ANALYSES Page 21 of 24
Effective Date I 2 9W

WHC-SD-WM-DP-028 ADDENDUM Rv 6
APPENDIX E

....tEVEE-C~DOCUMENTATION

Westinghouse
Hanford Cowpany

DATE

REVIEWED BY /9 . 4

LABORATORY 22.X - S

CASE I sW ax.

SOG I # 6~6~z

QUALIfl CONTROL CHEC

I. AC e s ..

2. C19(tgd'T/0

5. 7ZC V

6. f~rcs3

8. C

9. tlf4HL, PA

10. CM

0 - data had no
X - data qualif
N - data quallf

OVERALL ASSESSSMERT:

NOTES:

OSM RCRA LEVEL C DATA ASSESSNENT

SAMPLES/MATRIX "52

DATA ASSESSMENT SUMMARY

K ANALYSIS / 6),15' -'(nM-

iS 0 -- so 1/I

.,1

k
6

problems
led due to minor
led due to major

problems
problems/some

C4

data may

J-

be unusable

o Refer to the corresponding attachments for explanation of

k '

7)

i - TGO

any problems.



SAMPLE MANAGEMENT AND ADMINISTRATION Manual WHC-CM-5-3
Section 2.0, REV 0DATA VALIDATION FOR RCRA ANALYSES Page 22 of 24
Effective Date 08/27/90

WHC-SD-WM-DP-028 ADDENDUM 1 REV 0
APPENDIX E

LEVEL C DOCUMENTATION (cont)

ECRALLYEL CA0

Name Date 3 ct

Qt Check: _ _ _ _ _

COWIENTS: "MA/j L oo2 , t. /

K=mmm t.. C c'AA , ,t1

(JL4 j c..,+~ Ij

,-.~. 5.'atfg C- A~ft
B'

sample I constituent value/aual

Ar c.44" 6tA Osj i/*

A (L ,t -

'L

294 -j

rt,

s 4

SamI £nIStien nalue/gual

yt'' #riddte OcA.Wk S
--C-V

.7- c

161

/4 Iz tJ-4

p0

s-

3- I

Lkt V('C

LtA j VL

N

.1 1

f-
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WHC-SD-WM-DP-028

ADDENDUM 1 REV O

N

N

ICP KOH Fusion
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Ha8nfo" Cpa WHC-SD-WM-DP-028
REV 0

P.O. Box 1970 Richland, WA 99352

ADDENDUM 1 REV 0

MAR 1993
J922FR JS22FRRECEIVED
CASE NARRATIVE - ICP OSM M0

WHCPAL LABORATORIES A
WHCPAL/CUSTOMER SAMPLE NOS: J924 RSA626 BX107-64-Cl I

INORGANIC ANALYSIS -8 :s

The data evaluation for this project will follow the guidelines
specified in *Laboratory Data Validation - Functional Guidelines for
Evaluating Inorganic Analysis", United States Environmental Protection Agency
(USEPA), July 1, 1988. Contained in this report is the evaluation of the data
generated by Westinghouse Hanford Company - Processing and Analytical
Laboratories (WHC-PAL), 222-S Laboratory. Information will be organized by
quality control parameter.

INITIAL AND CONTINUING CALIBRATION VERIFICATION
All instrument calibration requirements were in specification during analysis,
with the exceptions noted below:

Antimony in the ICV (86.1%) and CCV-3 (86.3%).
Potassium in CCV-2 (127.9%) and CCV-3 (112.2%).
Sodium in CCV-2 (122.0%) and CCV-3 (110.1%).

INITIAL AND CONTINUING CALIBRATION BLANKS
RCRA Elements - All ICB and CCB analytical measurements were below the CRDL or
IDL with the exception of Arsenic in CCB-3.

Non-RCRA Elements - All analytical measurements were less than the IDL.

PREPARATION BLANK
RCRA Elements - All analytical measurements were below the CRDL or IDL with
the exception of Chromium.

Non-RCRA Elements - All analytical measurements were less than the IDL with
the exception of Boron, Cerium, Lanthanum, Silicon, Titanium and Zirconium.

INTERFERENCE CHECK SAMPLE
All analyte recoveries were within the required specification with the
exception of Lead in ICSAB-I (76.3%) and ICSAB/F (77.5%) and Silver in ICSAB/I
(25.0%) and ICSAB/F (24.8%).

POST DIGEST SPIKE SAMPLE RECOVERIES
No control limits have been defined by EPA for post digested spike recoveries.

163
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J924 RSA626
WHC.SD-WMDP-02B

BX107-".4-C1
d 17- -0 R E V 0

ADDENDUM I REV
DUPLICATE ANALYSES
Duplicate precision failures were noted for Cadmium (200.0%), Copper (18.8%),
Lead (200.0%), Nickel (36.5%), Boron (24.7%), Cerium (200.0%) and Titanium
(200.0%).

LABORATORY CONTROL SAMPLE
No failures were noted.

SERIAL DILUTION
No failures were noted.

RECOMMENDATIONS
Significant contamination with Barium, Selenium and Boron is present in

the Preparation Blank. Sample data may be usable if adjustment is made for
the presence of the contamination. Conversion of units from pg/L to MG/KG is
required before data can be adjusted.

The duplicate failures for Cadmium, Lead, Cerium and Titanium can be
attributed to their low concentrations in the sample. The duplicate failures
for Copper and Boron can be attributed to the influence of contamination
levels. The duplicate failure for Nickel cannot be readily explained. Data
should be considered suspect.

0
Page 2

ABBREVIATIONS
* - Duplicate failure. B - less than
Spike failure. NR - Not required. P

Brian Wels
Senior Scientist, WHCPAL

CRDL. E - Serial dilution failure. N -
- ICP method used. U - less than IDL.

C,'k

164
630



ADDENDUM 1 REV 0 WHC-S>-WM-DP-028
U.S. EPA - CP REV 0

INORGANIC ANA

Lab Name: WHC PAL_
Lab Code: BX1O7_ Case No.: 44-1
Matrix (soil/water): SOIL da'-
Level (low/med): LOW a4
% Solids: 100.0

1 EPA SAMPLE NO.
LYSES DATA SHEET

RSAE26
Contract: I :SA62

SAS No.: C1 SDG No.: J922FR
Lab Sample ID: J924

Date Received: 08/05/92

Concentration Units (ug/L or mg/kg dry weight): MG/KG

0

-x

Color Before:
Color After:

CAS No.

7429-90-5
7440-36-0
7440-38-2
7440-39-3
7440-41-7
7440-43-9
7440-70-2
7440-47-3
7440-48-4
7440-50-8
7439-89-6
7439-92-1
7439-95-4
7439-96-5
7440-02-0
7440-09-7
7782-49-2
7440-22-4
7440-23-5
7440-62-2
7440-66-6
7440-69-9
7440-42-8
7440-45-1
7439-91-0_
7723-14-0
7440-21-3
7440-24-6
7704-34-9
7440-31-5
7440-32-6_
7440-67-7_

BROWN
YELLOW___

Analyte

Aluminum-
Antimony_
Arsenic-
Barium
Beryllium
Cadmium-
Calcium-
Chromium-
Cobalt-
Copper___
Iron-
Lead-
Magnesium
Manganese
Nickel-
Potassium
Selenium_
Silver-
Sodium-
Vanadium-
Zinc -
Bismuth-
Boron
Cerium-
Lanthanum
Phosphoru
Silicon
Strontium
Sulfur_
Tin_ _
Titanium-
Zirconium

Concentration C

13400
183 U

15.0 U
4.2 B
1.5 U
3.5 U
343 B
954
5.0 U

61.0 _

10700
35.4 U
108 B

65.1 _

8520

41.4 U
5.0 U

102000
23.6 B
78.1

21300
16.1
48.9 U
8.0 U

23900 _

6430
164
4790
11.5 U
2.0 U
181

Q

*

*
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_*

*k

*
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INDUCTIVELY COUPLED PLASMA
CORES4Q._ COMPOSITE/SEGMENT Cl_ SAMPLE

PREPARATION K H FUSION
WHC-SD-'lieD-n 2 n-n?

ID _9_24

JALYTE SAMPLE RESULTS QUALIFIERS

1 2 3 4 5 6 7 8 9 10 11 12 13

Al 13400 mg/kg

Sb 183 U U Ui

As 15.0 U Ui

Ba 4.2 3

Be 1.5 U UJ

Cd 3.5 U UJ

Ca 343

Cr 954

Co 5.0 U - i

Cu 61.0

Fe 10700

Pb 35.4 U - i UJ-
108

65.1

Ni 8520

-K

Se 41.4 U __ Li

Ag 5.0 U Li U.

Na 102000

V 23.6 f

Zn 78.1

Bi 21300

B 16.1

Ce 48.9 U - i
La 8.0 U U3

P 23900

Si 6430

Sr 164

_ 4790

LSn 11.5

Ti___ 2.0 U UJi

Zr181 IL I-

n



SAMPLE MANAGEMENT AND ADMINISTRATION Manual NHC-CM-5-3
Section 2.0, REV 0

DATA VALIDATION FOR RCRA ANALYSES - Page 21 of 24
Effective Date 08/27/90

WHC-SD-WM-DP-028 ADDENDUM 1 REV 0
APPENDIX E

LEVEL C DOCUMENTATION

Westinghouse
- Hanford Comany

OSN RCRA LEVEL C DATA ASSESSMENT

DATE 3 L

REVIEWED BY ral

LABORATORY 1 G;C

CASE I 9\ /

SOG I C-C)Y (h-Y C-Cd- P

SAMPLES/MATRIX 3 J~y4

3

DATAASSESSNENT SUMMARY

QUALITY CONTROL CHECK ANALYSIS F
1. CstlAA-rio^3

2. _ __LU kC 0

3. TQt ;CA#-7(.

5. 1ci C <

6. Lt5

7. ) cM _ _ _ __-

8. Wcvo- S'zs KE

9. CAtL sTI)

10. S69-w 'Ncup

0 - data had no problems
X - data qualified due to minor problems
N - data qualified d to major problems/some data may be unusable

OVERALL ASSESSSNENT: 7, /tf 0 f,, <

NOTES: :167

o Refer to the corresponding attachments for explanation of any problems.

K
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SANPLE MANAGENENT AND ADMINISTRATION Manual WHC-CM-5-3
Section 2.0, REV 0

DATA VALIDATION FOR RCRA ANALYSES Page 22 of 24
Effective Date 08/27/90

WHC-SD-WMDP-028APPENDIX E
AQDENDUM 1 REV O

LEVEL C DOCUMENTATION (cont)

RCA LFVL C FC

Date

/ t~7it 4 A
/

4 JtVoat. / 6

11V Al -K t - --

ACTION: - -

Rle I constituent yjk1ue/aual

V

t
FL

~c uTS

;5q- uy~-

Lu

Sc '4-AT

4/AA// 6 4lce,,t

/4C, Cr, (4

to, - ,, /'/, i ,

samnle I constituent valuf/ual

I
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O Westinghouse WHC-SD-WWrDP-028
Hanford Company REV 0

P.O. Box 1970 Richland. WA 99352
ADDENDUM 1 REV 0

J922F
CASE NARRATIVE - ICP

WHCPAL LABORATORIES
WHCPAL/CUSTOMER SAMPLE NOS: J924 (not included -- rerunning)

J925 RSA627 BX107-C41-C1
J926 RSA628 BX107-41-C-1- SCqt-C2. 1--2

INORGANIC ANALYSIS

The data evaluation for this project will follow the guidelines
specified in "Laboratory Data Validation - Functional Guidelines for
Evaluating Inorganic Analysis", United States Environmental Protection Agency
(USEPA), July 1, 1988. Contained in this report is the evaluation of the data
generated by Westinghouse Hanford Company - Processing and Analytical
Laboratories (WHC-PAL), 222-S Laboratory. Information will be organized by
quality control parameter.

INITIAL AND CONTINUING CALIBRATION VERIFICATION
All instrument calibration requirements were in specification during analysis,
with the exceptions noted below:

Antimony in the ICV (89.3%) and CCV-4 (146.0%).
Lead in CCV-2 (110.6%).
Potassium in CCV-2 (119.3%), CCV-3 (152.6%) and CCV-4 (116.7%).
Silver in CCV-2 (110.1%).
Selenium in CCV-3 (112.3%).
Sodium in CCV-2 (114.1%) and CCV-3 (119.7%).

INITIAL AND CONTINUING CALIBRATION BLANKS
RCRA Elements - All ICB and CCB analytical measurements were below the CRDL or
IHL with the exception of Cadmium in CCB-1, Lead in CCB-2 and Silver in the
ICB.

Non-RCRA Elements - All analytical measurements were less than the IDL with
the exception of Boron in CCB-1.

PREPARATION BLANK
RCRA Elements - All analytical measurements were below the CRDL or IDL with
the exception of Silver and Zinc.

Non-RCRA Elements - All analytical measurements were less than the IDL with
the exception of Boron, Silicon, Sulfur, Titanium and Zirconium.

INTERFERENCE CHECK SAMPLE
All analyte recoveries were within the required specification with the
exception of Lead in ICSAB-I (79.6%).

- 169 700
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WHC-SD-W*DP0 2 8REV 0Pae
J925 RSA627 BX107-C4:1-Cl E Page 2
J926 RSA628 BX07Q aC Si-1ADDENDUM 1 REV 0J926 RA628 C'w -CA
POST DIGEST SPIKE SAMPLE RECOVERIES
No control limits have been defined by EPA for post digested spike recoveries.
A high recovery was noted for Phosphorus (145.7%).

DUPLICATE ANALYSES
Duplicate precision failures were noted as follows:

Sample J925: Lead (47.8%), Managanese (22.3%), Nickel (100.8%), Silver
(200.0%), Boron (200.0%), Cerium (28.5%), Titanium (23.9%) and Zirconium
(85.6%).

Sample J926: Cadmium (200.0%), Nickel (49.5%), Cerium (38.0%) and
Zirconium (38.7%).

LABORATORY CONTROL SAMPLE
No failures were noted.

SERIAL DILUTION
A serial dilution failure was noted for Phosphorus.

RECOMMENDATIONS
Significant contamination with Silver, Boron and Titanium is present in

the Preparation Blank. Sample data may be usable if adjustment is made for
the presence of the contamination. Conversion of units from pg/L to MG/KG is
required before data can be adjusted.

The duplicate failures for Cadmium, Lead, Silver, Cerium, Boron and
Titanium can be attributed to their low concentrations in the sample. The
duplicate failures for Manganese, Nickel and Zirconium cannot be readily
explained. Data should be considered suspect.

Phosphorus exceeds the linear range. The serial dilution result on Form
IX should be considered more accurate; however, the post-digestion spike
recovery was high. Data should be considered suspect.

ABBREVIATIONS
* - Duplicate failure. B - less than CR0L. E - Serial dilution failure. N -
Spike failure. NR - Not required. P - ICP method used. U - less than IDL.

Brian Wels I- -9
Senior Scientist, WHCPAL

r- 170
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ADDENDUM 1 REV 0
U.S. EPA - CLP

1
INORGANIC ANALYSES DATA SHEET

Lab Name: WHC PAL_
Lab Code: BX107_ Case No.: C41__
Matrix (soil/water): SOIL 9
Level (low/med): LOW_ 42-
% Solids: 100.0

IC-SO-WM-oP-0 28REV0
EPA SAMPLE NO.

J00925
Contract: J00925

SAS No.: C ?.?,SDG No. : J922/F
Lab Sample ID: J925

3-2 Date Received: 08/05/92

Concentration Units (ug/L or mg/kg dry weight): UG/G_

0

A

1'

Color Before:
Color After:

CAS No.

7429-90-5
7440-36-0
7440-38-2
7440-39-3
7440-41-7
7440-43-9
7440-70-2
7440-47-3
7440-48-4
7440-50-8
7439-89-6
7439-92-1
7439-95-4
7439-96-5
7440-02-0
7440-09-7
7782-49-2
7440-22-4
7440-23-5
7440-62-2
7440-66-6
7440-69-9
7440-42-8
7440-45-1
7439-91-0_
7723-14-0_
7440-21-3_
7440-24-6_
7704-34-9_
7440-31-5_
7440-32-6_
7440-67-7_

BROWN
YELLOW-

Analyte lConcentration

Aluminum_
Antimony-
Arsenic-
Barium
Beryllium
Cadmium
Calcium
Chromium_
Cobalt-
Copper___
Iron-
Lead-
Magnesium
Manganese
Nickel-
Potassium
Selenium-
Silver-
Sodium-
Vanadium-
Zinc-
Bismuth-
Boron-
Cerium-
Lanthanum
Phosphoru
Silicon-
Strontium
Sulfur-
Tin -
Titanium-
Zirconium

17200
182

14.9
12.0

1.5
4.7
365

1080
5.0

25.9
13400

123
131

65.2
4300

41.3
7.6

101000
10.5
92.8

28200
8.3
230
8.0

25900
7980

188
4030
11.5

8.1
173

Q
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ADDENDUM 1 REV 0
U.S. EPA - CLP

1

WHC-SO-W*DIP-
REVAR

EPA S LE NO.
INORGANIC ANALYSES DATA SHEET

Lab Name: WHC PAL Contract: -4.G. J00926
Lab Code: BX1O7_ Case No..: 44+t-1-tr SAS No.: A4&1zt -'.1 1 SDG No.: J922/F
Matrix (soil/water): SOIL_ CO ff * 4'AbI*tILab Sample ID: J926
Level (low/med): LOW_ -2- Date Received: 08/05/92
% Solids: 100.0

Concentration Units (ug/L or mg/kg dry weight): UG/G_

1~-.

Color Before:
Color After:

CAS No.

7429-90-5
7440-36-0
7440-38-2
7440-39-3
7440-41-7
7440-43-9
7440-70-2
7440-47-3
7440-48-4
7440-50-8
7439-89-6
7439-92-1
7439-95-4
7439-96-5
7440-02-0
7440-09-7
7782-49-2
7440-22-4
7440-23-5
7440-62-2
7440-66-6
7440-69-9
7440-42-8
7440-45-1
7439-91-0_
7723-14-0_
7440-21-3_
7440-24-6_
7704-34-9_
7440-31-5_
7440-32-6
7440-67-7.

BROWN
YELLOW___

Analyte

AlumInum
Antimony_
Arsenic
Barium
Beryllium
Cadmium-
Calcium
Chromium-
Cobalt_
Copper_
Iron
Lead
Magnesium
Manganese
Nickel
Potassium
Selenium
Silver
Sodium-
Vanadium-
Zinc .
Bismuth_
Boron
Cerium
Lanthanum
Phosphoru
Silicon-
Strontium
Sulfur-
Tin -
Titanium_
Zirconium

Concentration

11200
183

15.0
8.4
1.5
3.5
303
787
5.0

72.7
8350
65.6
85.5
49.9
2480

41.4
8.5

99700
7.3

51.3
19300
20.1
211
8.0

19400
5630
165

4650
11.5
6.3

79.0

Q

*

*

_*
*

*

*

*

*

*

Clarity Before: OPAQUE
Clarity After: CLEAR_

Texture:
Artifacts:

Cc nts:

j 1CC~

FORM I - IN 704



INDUCTIVELY CO6L.&ED PLASMA
COREC41 COMPOSITE/SEGMENTQ1 SAMPLE

PREPARATION KOH FION
WHC-SD-WM-DP-028 ;anDENOUM

ID. J925

1 REV
ALYTE SAMPLE RESULTS QUALIFIERS

1 2 3 4 5 6 7 8 9 10 11 12 13

Al 17200 mg/kg

Sb 182 U U. U

As 14.9 U U.

Ba 12.0 3

Be 1.5 U U

Cd 4.7 1 1

Ca 365

Cr 1080

Co 5.0 U U.

Cu 25.9

Fe 13400

Pb 123 1 1 1

Ii

i 4300 J 1

K

Se 41.3 U U.

A 7.6 1 . J

Na 101000

V 10.5 1

Zn 92.8 1 1

Bi 28200 1

B 8.3

Ce 230 - - -

La 8.0 U Ui J]

p 25900 1 J

Si 7980

Sr 188

4030

in, 11.5 U_ UJ
Ti 8.1 . __

Zr 173 1 , 1:! 1

0

Mg 131

65.2



COREC40

Waer

INDUCTIVELY COUPLED PLASMA
COMPOSITE/SEGMENTQ2_ SAMPLE
PREPARATION KOH FUSION

C flA plD.l) D ADENDUM
.. . LQ F IRS

1 2 3 4

1i
ID J926

REV O

Al 11200 mg/kg

Sb 183 U UJ UJ

As 15.0 U U.

Ba 8.4 1

Be 1.5 U U.

Cd 3.5 U U

Ca 303

Cr 787

Co 5.0 U U.

Cu 72.7

Fe 8350

Pb 65.6

mg 85.5

49.9

Ni 2480 -

K

Se 41.4 U UJ

A 8.5 J -

Na 99700

V 7.3

Zn 51.3

Bi 19300

B 20.1

Ce 211

La 8.0 U U U.

P 19400

Si 5630

Sr _ 165

4650

Sn 11.5 U

5

6.3 J!- it-l i1 3

ALYTE

0%

11 Ti
Zr 79.0 j

lallur% CM %Affk&nQ nl

SAMPLE RESULTS QUALIFIERS

6 7 9 10 11 12



SAMPLE MANAGEMENT AMD ADMINISTRATION Manual WHC-CM-5-3
Section 2.0, REV 0

DATA VALIDATION FOR RCRA ANALYSES Page 21 of 24
Effective Date 08/27/90

WHC SD-WM-DP-028mADEDM1 ELEVELC CUENTAT 1 REV 0
LEVEL C DOCUMENTATION

Westinghouse
\/ Hanford Copany

0S1 RCRA LEVEL C DATA ASSESSNENT

DATE 43 As SAMPLES/MATRIX W K kc4 F sw

REVIEWED BY T, Sb cm - J2 JoG FC9m&0

LABORATORY S %2-

CASE I SX - -->

SOGIC(2( C C 12 L
CoW (e '40 C F 4 l ??

DATAASSESSMENT SUMMARY

QUALITY CONTROL CHECK ANALYSIS

2. / L/

3. r CI< TI

4. VIg KA.I

S. )MC2Qj{rj 54 SWat'

6. L-C &
7. oL r6

8. /-AcTk, s?,

9. C E)L fTt

Ia. LIiAt- 'bw n

0 - data had no problems
X - data qualified due to minor problems
N - data qualified due to major problems/some

OVERALL ASSESSSMENT:

NOTES:

data nay be unusable

175

o Refer to the corresponding attachments for explanation of any problems.
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SAMPLE MANAGEMENT AND ADMINISTRATION Manual WHC-CM-5-3
Section 2.0, REV 0

DATA VALIDATION FOR RCRA ANALYSES Page 22 of 24
Effective Date 08/27/90

WHC-SD.WM-DP-028
YTIIM -

ADDENDUM
REV () APPENDIX E
LEVEL C DOCUMENTATION (con%)

Namel

QC Check:

5V Ske-t4

COII4ENTS: X 4y

Date

Alif

AvWt vu xA.

Afl

I-,
AX Ar~ AY9Z C~I Jisr.nI&CX

1) t.LJ (,tn crtt& A

ACTION: x$, u>

Th-.&~. e <A/
6.)

samnkle constituent y1ue/aual
CStc( dJ f

SQ s
Sr

CA

EL,

,Lr

Sy e

-hu U1J

Al~ Lo IG

Pt

samife I constituent V / 1

3, sC

it
14

5.0 039

s - 3

A~))

176

~jz. .~r Ma

~> Th

p

A) 6

:y~cI

of . ll Ai E4 t 4/, &, C c
-e 4l ~ , C-, A'a st

N.

T 2- kow fFO.

3cvr
(4 ye C

-4.-I t~~0 4at~ V
tin-.

A"

K
j~ K) ~L,%

Ti,

p
A11'/rcc't 41, C4, C., C'

c+A~~ :7

;? 12/A'



We"t"gh'"" W HC-SD-W M-DP-0 28Hanford Company WEV D0
R EV 0

P.O. Box 1970 Richland, WA 99352

ADDENDUM 1 REV G

J928F
CASE NARRATIVE - ICP

WHCPAL LABORATORIES
WHCPAL/CUSTOMER SAMPLE NOS: J927 9X107-C41-C2

INORGANIC ANALYSIS

The data evaluation for this project will follow the guidelines
specified in "Laboratory Data Validation - Functional Guidelines for
Evaluating Inorganic Analysis", United States Environmental Protection Agency
(USEPA), July 1, 1988. Contained in this report is the evaluation of the data
generated by Westinghouse Hanford Company - Processing and Analyti.sl
Laboratories (WHC-PAL), 222-S Laboratory. Information will be orgz;nized by
quality control parameter.

INITIAL AND CONTINUING CALIBRATION VERIFICATION
All instrument calibration requirements were in specification during analysis,
with the exceptions noted below:

Antimony in the ICY (76.6%), CCV-1 (73.3%), CCV-2 (73.2%) and CCV-3
(82.5%).
Potassium in CCV-2 (112.8%).
Selenium in the ICV (148.1%), CCV-1 (176.0%), CCV-2 (123.8%) and CCV-3
(126.0%).
Silver in the ICY (116.3%).
Sodium in CCV-2 (139.6%).

INITIAL AND CONTINUING CALIBRATION BLANKS
RCRA Elements - All ICB and CCB analytical measurements were below the CRDL or
IDL with the exception of Selenium in CCB-2 and CCB-3.

Non-RCRA Elements - All analytical measurements were less than the IDL with
the exception of Bismuth in the ICB, CCB-2 and CCB-3, Boron in the ICB, Cerium
in CCB-3 and Sulfur in CCB-2.

PREPARATION BLANK
RCRA Elements - All analytical measurements were below the CR0L or IDL.

Non-RCRA Elements - All analytical measurements were less than the IDL with
the exception of Bismuth, Boron, Silicon, Strontium, Sulfur and Zirconium.

INTERFERENCE CHECK SAMPLE
All analyte recoveries were within the required specification with the
exception of Lead in ICSAB-F (75.9%).

S177

Hanford Operatonh and Enginedng Contractor for ft US Dmartment of Enmrgy



WHC-SD-WMDP-028
3927 BX107-C41-C2 REV 0

ADDENDUM 1 REV 0
DUPLICATE ANALYSES
Duplicate precision failures were noted for Copper (58.7%), Lead (29.8%),
Nickel (56.6%), Silver (200.0%), Boron (33.0%), Cerium (20.3%), Titanium
(47.8%) and Zirconium (36.9%).

LABORATORY CONTROL SAMPLE
No failures were noted.

SERIAL DILUTION
Serial dilution failures were noted for Chromium and Strontium.

RECOMMENDATIONS
Antimony and Selenium were out of calibration. Hydride AA data should

be preferred for Selenium,. Antimony was not detected In the sample.
Significant contamination with is Boron present in the Preparation

Blank. Sample data may be usable if adjustment is made for the presence of
the contamination. Conversion of units from pg/L to MG/KG is required before
data can be adjusted.

Serial Dilution failures indicate a physical or chemical interferent for
Chromium and Strontium; however, the control limit was exceeded by only 0.3%
and 0.2%, respectively. Since six-fold dilutions are prepared versus the
recommended five-fold dilution, these failures are not considered significant.

The duplicate failures for Lead, Boron, Titanium and Cerium can be
attributed to the low concentration in the sample. Failures for Copper,
Nickel and Zirconium cannot be readily explained. Data should be considered
suspect.

ABBREVIATIONS
* - Duplicate failure. B - less than CROL. E - Serial dilution failure. N -
Spike failure. NR - Not required. P - ICP method used. U - less than IDL.

Brian Wels
Senior Scientist, WHCPAL

178
1957



ADDENDUM 1 REV 0 WHC-SD-WM-DP-028
U.S. EPA - CIP REV 0

1 EPA SAMPLE NO.
INORGANIC ANALYSES DATA SHEET

Lab Name: WHCPAL_
Lab Code: BX107_ Case No.: C41
Matrix (soil/water): SOIL_
Level (low/med): LOW_
% Solids: 100.0

Contract: 
J00927

SAS No.: CX__ SDG No.: J928F
Lab Sample ID: J927
Date Received: 08/07/92

Concentration Units (ug/L or mg/kg dry weight): MG/KG

Color Before:
Color After:

CAS No.

7429-90-5
7440-36-0
7440-38-2
7440-39-3
7440-41-7
7440-43-9
7440-70-2
7440-47-3
7440-48-4
7440-50-8
7439-89-6
7439-92-1
7439-95-4
7439-96-5
7440-02-0
7440-09-7
7782-49-2
7440-22-4
7440-23-5
7440-66-6
7440-69-9
7440-42-8
7440-45-1
7439-91-0
7723-14-0_
7440-21-3
7440-24-6
7704-34-9
7440-31-5
7440-32-6
7440-67-7

BROWN
YELLOW___

Analyte lConcentration

Aluminum_
Antimony_
Arsenic-
Barium-
Beryllium
Cadmium-
Calcium-
Chromium-
Cobalt-
Copper___
Iron-
Lead-
Magnesium
Manganese
Nickel-
Potassium
Selenium_
Silver~_
Sodium__
Zinc
Bismuth__
Boron
Cerium_
Lanthanum
Phosphoru
Silicon_
Strontium
Sulfur-
Tin_
Titanium
Zirconium

13300
183

15.0
10.6

1.5
4.3
520
958
9.7

53.3
10500

101
107

66.0
7640

316
5.9

94500
ll

18900
18.8

252
8.0

20900
6100

144,
4200
11.5

6.9
135

o

E

_*

*

*

*

*

E

*

*

Clarity Before: OPAQUE
Clarity After: CLEAR_

Texture:
Artifacts:

Cor-ents:

i...................t... 179
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CORE_4Cl
INDUCTIVELY COUPLED PLASMA

COMPOSITE/SEGMENTC2_ SAMPLE ID J927
PREPARATION KOH FUSION

A PrtI a
J~l AO-WM-.9--APDENRM 1 REV V

IALYTE SAMPLE RESULTS QUALIFIERS

1 2 3 4 5 6 7 8 9 10 11 12 13
Al 13300 mg/kg .

Sb 183 U R R

As 15.0 U

Ba 10.6

Be 1.5 U

Cd 4.3 -

Ca 520

Cr 958

co 9.7 3 __

Cu 53.3

Fe 10500

Pb 101

Mg 107

1 66.0

ii 7640

K

Se 316 R R -

-Ag 5.9 1

Na 94500 - -

Zn 111

Bi 18900 1

B 18.8 U -

Ce 252

La 8.0 U

P 20900

Si 6100

Sr 144 .

S4200--
11.5 U

6.9

z 135

C'



SAMPLE MANAGEMENT AND ADMINISTRATION Manual WHC-C-5-3
Skttion 2.0, REV 0

DATA VALIDATION FOR RCRA ANALYSES Page 21 of 24
Effective Date 08/27/90

WHC-SD-WM-DP-028 ADDENDUM y R:o
APPENDIX E

LEVEL C DOCUMENTATION

Wstftuse
Had cuan

03N RA LEVEL C DATA ASSESSNIT

DATE s- / -g-;

REVIEWED BY 5dQ

LABORATORY 29Z-5

CASE I Gk /07 ClIe/e
SOG # J-1 P q

SANPLES/NATRIX jT 2 7

DATA ASSESSNENT SUmARY

QUALITY CONTROL CHECK ANALYSIS /6r-0'

1. C?/ - 6. -- --

2. A, 14,4 77"-g

3. ---- yc AP (t

4. Jc V - i'0-V -- --

s. Am I/A 12 g tn 6
6. /1- 

--

7. AS11

a. Q 421. / s

Io. L:2r. -- -_

0 - data had no problems
I - data qualified due to minor problems
N - data qualified due to major problems/som data may be unusable

OVERALL ASSESSSNENT: .14 Aa 7rx , h&- ka. 2

NOTES: 1Q1

a Refer to the corresponding attachments for explanation of any problems.

'0

n%'



SAMPLE MANAGEMENT AND ADMINISTRATION Manual WHC-CM-5-3
Section 2.0, REV 0

DATA VALIDATION FOR RCRA ANALYSES Page 22 of 24
Effective Date 08/27/90

WHC-SD-WM-DP-028 ADDENDUM 1 REV 0
APPENDIX E

LEVEL C DOCUMENTATION (cont)

RCRA LYFL C LC

Nam 574T

QC Check: / _

CG"IENTS: 4,

Date _-/e -q'

LI? cU

ACTION:

samole I constituent

cewa u nffl nn
/4%\] J q 7 Aoa

eem azy

5.Icn'mim

Se /en'kn

c e.v 9 --

4nalref 914 ,$
A-. . .rn

4t(Pe e 4k So sum-g 1- c rz

ed a tpoas,,r

te kn cm t
-5e- /go,

ftc /br 5

.Wjue/gual

744 gN
"49.1'fAM
14-6 /J-62./744

7.Z /71

,, .R/ ri2

,.zs A /Tq
/i!.-/31

/2C. c/T4
&2S/74

/.3/0

1.N 7/r.

7.-O

99-3I /

samie I
ce MRg

et p

constituent value/pual
.414wr-,r- 4/.7/ U

&2/4

joov 181 t94/

t'1 e4 A.e, 4

2, ecnta Ao.44

4f/i 3-",

14

/ 3-c
*1's

.82'i
C3'0

f
-6 J I e

N



SAMPLE MANAGENENT AND ADMINISTRATION Manual WNHC-CM-5-3
Section 2.0, REV 0

DATA VALIDATION FOR RCRA ANALYSES Page 22 of 24
Effective Date 08/27/90

WHCSD-WMDP-2PENDIX E ADDENDUM
LEVEL C DOCUMENTATION (cont)

RCRA LEVEL C aC

Name Date 3 -,/> -93

QC Check: /ep

COMENTS: A AS vr,'r

ACTION:

samnle constituent
a4217 e., i.4 ,7

e-bait
COpPer

60 p-ri

- 01m

value/nual
RPO 345, /OJ-0

424 /oT
os. 7 /m
5C. C./aXTRd.S /tl
3.4/a
260.0/71

.?a. /Oxy

X - /0/3

. f
ALo

183

1 REV O

cm

sample t contituent value/gual
1. 47,s t

6e. )./.

_bs_| |2 .. Or; ,



WHC-SD-WM-DP-028

ADDENDUM 1 REV O

Ct

Ion Chromatograph

184



WHC-SD-WM-DP-028

ADD DCUIM1 REV 0
ROMATOGRAPHY

CORE C40 COMPOSITE/SEGMENTS1 SAMPLE ID-J_24
PREPARATION WATER DIGEST

0

-185

*i61 7

SRECEIVED
\OsU Duo &.194

ANALYTE SAMPLE QUALIFIERS
RESULTS 1 2 3 4 5 6 7 8 9 10 11 12 13

F 8,910 pg/g J

Cl 1,170 J

NO 10,200 J

9N 145,000 J in

PO 14,500

So0 14,100



WHC-SD-WM-DP-028
ADDENDUM 1 REV 0

ION CHROMATOGRAPHY
CORE C41 COMPOSITE/SEGMENTC1 SAMPLE ID J925

PREPARATION WATER DIGEST

C%

-I 186

f..

ANALYTE SAMPLE QUALIFIERS
RESULTS 1 2 3 4 5 6 7 8 9 10 11 12 13

F 9,040 xg/g 3

Cl 1,040 1

NO, 12,500

NO, 124,000

Po 13,400 3

So, 12,800 3 3



CORE C40

WHC-SD-WM-DP-028
ADDENDUM 1 REV 0

ION CHROMATOGRAPHY
COMPOSITE/SEGMENTS2 SAMPLE ID J926
PREPARATION WATER DIGEST

ANALYTE SAMPLE QUALIFIERS
RESULTS 1 2 3 4 5 6 7 8 9 10 11 12 13

F 8,500 pg/g _

Cl 1,140 1 _ _

NO, 9,120 . __

NO, 146,000 1

PO, 14,800 _ _ _

SO, 14,100 1

3'7

-- 187

CM

C"



WHC-SD-WM-DP-028
ADDENDUM 1 REV 0

ION CHROMATOGRAPHY
CORE_ _41 COMPOSITE/SEGMENTQ SAMPLE ID J927

PREPARATIONWATER DIGEST

1:'

.t 188

C.-

ANALYTE SAMPLE QUALIFIERS
RESULTS 1 2 3 4 5 6 7 8 9 10 11 12 13

F 10,900 i'/g
Cl 1,200

NO 1,210

NO 128,000
Po 14,300

SoQ 12,200



WHC-SD-WM-DP-028
ADDENDUM 1 REV 0

ION CHROMATOGRAPHY
CORE HOT CELL BLANK SAMPLE ID J999

PREPARATION WATER DIGEST

C.

189

ANALYTE SAMPLE QUALIFIERS
RESULTS 1 2 3 4 5 6 7 8 9 10 11 12 13

F .294 pg/g

Cl .935

NO, .393

NO, 1.41

PO NO DATA UJ U.

SO, 1.05 3 El-I I Fl:

9



WHC-SD-WM-DP-028
ADDENDUM 1 REV 0

IION CHROMATOGRAPHY
CORE FIELD BLANK SAMPLE ID J1000

PREPARATION WATER DIGEST

ANALYTE SAMPLE QUALIFIERS
RESULTS 1 2 3 4 5 6 7 8 9 10 11 12 13

F

cl .662 - - 3 - __

NO, .352

NO, 2.95

PO, .926

SO,, 1.12 j-

190
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SAMPLE MANAGEMENT AND ADMINISTRATION Manual WHC-CM-5-3
Section 2.0, REV 0

DATA VALIDATION FOR RCRA ANALYSES Page 21 of 24
Effective Date 08/27/90

w'A.SDWM-DP 2 B4 DDENDUM 1 REV 0

LEVEL C DOCUMENTATION

Westinghouse
- Hanford Conpany

OS RCRA LEVEL C DATA ASSESSMENT

DATE _ 31' SANPLES/MATRIXJ, 5 ?

REVIEWED BY . 4 7JS, 4

LABORATORY "2-- S =,/

CASE 55-C 0 x -'o2-)_

SDG I ft'r cjzc 4 A f-laitt 40 *

DATA ASSESSMENT SUMMARY

QUALITY CONTROL CHECK ANALYSIS

2. j.1rC CAc -

3. Yc-V

4. eC4AV/4

6. Art%&-, k s-rtff 6

8.
9.

10.

0 - data had no problems
X - data qualified due to minor problems
N - data qualified due to major problems/some data may be unusable

OVERALL ASSESSSMENT: a / 'c

NOTES:
~

o Refer to the corresponding attachments for explanation of any problems.

p

7.



SAMPLE MANAGEMENT AND ADMINISTRATION Manual WHC-CM-5-3
Section 2.0, REV 0

DATA VALIDATION FOR RCRA ANALYSES Page 22 of 24
Effective Date 08/27/90

WHC-SU-W Ml-'Pt-u
APPENDIX E

LEVEL C DOCUMENTATION (cont) D N 1 REV C

RCRA LXIL. C BE

Date

samDle f constituent

Ald;

, lue/oual

y/ , 3-t

)

:1:

sample 1 constituent valu/pual

14-

rl-i'-

7T'/

ci-y
A45'

J-y

54v

'T/ f

CL 
I

N'4c
3- all

192
of _

Name

N QC Check:

COMENTS:

ACTION:

3,9 57



SAMPLE MANAGEMENT AND ADMINISTRATION Manual WHC-C-5-3
Section 2.0, REV 0

DATA VALIDATION FOR RCRA ANALYSES Page 21 of 24
Effective Date 08/27/90

WHC-SD-WM-P-U % ADDENDUM 1 REV 0
APPENDIX E

LEVEL C DOCUMENTATION

Westinghouse
(9 ) HanIO C( mpany

OSM RCRA LEVEL C DATA ASSESSMENT

DATE 2 /5 1

REVIEWED BY PS a4"
LABORATORY LL2 -S /w'd

CASE 0 .S'7 4k 2

SOG # (it 4 . '// C''O

QUALITY CONTROL CHECK

1. C", #lno
2. /Ct

3.

4.

s. t rcsn

6. ,,i, -k

7. ,Ct,6A 'r4.gJ 77^'

8.

9.

10. ____ _

SAMPLES/NATRIX -T2' .,?9t
4 rfi<

JPSLC

flAA ASSESSMENT SUMMARY

ANALYSIS

A'

0

JTC
C)

C

C)
C

'I.?

0 - data had no problems
X - data qualified due to minor problems
N - data qualified due to major problems/some data may be unusable

OVERALL ASSESSSNENT: A a/ bv A zA arA J..Jr

Cw( C d ,ch/bg n 1r c.-ti tf d .. v3 . 2 O 1 P< g4

q0Et~ C'C) N Ct') ' C C! e4./ A.' 4- 01

4 CqQc gc Acatj /z.) 2. 193
o Refer to the corresponding attachments for explanation of any problems.



SAMPLE MANAGEMENT AND ADMINISTRATION Manual WHC-CM-5-3
Section 2.0, REV 0

DATA VALIDATION FOR RCRA ANAI.YSES Page 22 of 24
Effective Date 08/27/90

WH.C-SD-W M-DP-Ue 1
APPENDIX E ADDENDUM 1 REV 0

LEVEL C DOCUMENTATION (cont)

RCRA LEVEL C QC

____ Date _ __ A 2

COA4ENTS: '__ ( /_7

/9)9 At t r eA1t'4 k SY/'J /t srt,0

ACTION:

samnle 0 constituent

Cqjl~ Cc L

cq/0~

c-'!' C /
-T It J -

F

CI

go0J

MVo.

nlue/gual

y-

TY 5

sa1le I cons

~~tj~uz -T LfMA

xy jl
C' ) p

2'f,
At"i j-q p-,/

7 yy 3 J9 -0

L194
of t-

Name

(c Check:

/t~o-I'

eQ)
S b~

rPS d )

:7 it



WHC-SD-WM-DP-028

ADDEN&fUM 1 RE-1-

0

Other Analyses

r

195
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OTHER ANALYSES
CORE C40 COMPOSITE/SEGMENTS1 SAMPLE ID J924,

J986.J987

wwc-Sn-\NMDfP-l2R
J9944 J995

ADDENDUM 1 REV O

ANALYTE SAMPLE CUALIFIERS
RESULTS 1 2 3 4 5 6 7 8 9 10 11 12 13

DIRECT
ANALYSIS

DSC NO EXOTHERM

TGA 56.40%

% WATER 57.50%

H 9.59

WATER
DIGEST

As .462 p9/-----

Se 1.52 xg/g i

Hg .560 sg/g

CN~ 3.14 g1/9

NH, <4500 p/

TOC 700 pq/g ii

TIC 1,100 11/9J J

SPEC
WATER

NO, 13,100 pg/g

TCLP

As before H+: U U
2.04 pg/g

after H+:
<.0050 p/

Se before H+: U U U
1.63 pg/g
after H+:
<.00 pg/g

Hg before H+: U U
.0264 pg/g
after H+: 5167
.0497 'g/g II I

19G
MAR 1993 V

RECEIVED
Dmo

SemB

n
4

C'

7Z?



OTHER ANALYSES
COREC40 COMPOSITE/SEGMENTC2 SAMPLE ID J926

WH,-SD-WM-DP-028 ADDENDUM 1 REV 0
ANALYTE SAMPLE QUALIFIERS

RESULTS 1 2 3 4 5 6 7 8 9 10 11 12 13

DIRECT
ANALYSIS

DSC NO EXOTHERM

TGA 63.30%

% WATER 57.30%

WATER
DIGEST

As .433 -q/q J--

Se 1.76 Uq/q

Hg .366 stq/q

CN' 1.79 pq/q

NH, <4500 sq/q

TOC <550 pq/q UJ

TIC _,6_ _ .3 _ _ _

SPEC
WATER _

NO, 10,000 pg/g

~t7'

-It 197



OTHER ANALYSES
COREQ_41 COMPOSITE/SEGMENTCe- SAMPLE IDJ925

WHC-SD-WM-DP-028 annFNDUM I REV 0
ANALYTE SAMPLE QUALIFIERS

RESULTS 1 2 3 4 5 6 7 8 9 10 11 12 13

DIRECT
ANALYSIS

DSC NO EXOTHERM

TGA 66.30%

% WATER 56.00%

PH 9.95

WATER
DIGEST _

As .319 p/

Se 2.01ugqg

Hq .539 q/

CN~ 2.88 p/

NH, <4500 sq/q

TOC <500 U-

TIC 1,390 J J j

SPEC
WATER

NO 13,900 pg/g

9 , 1.98

- F



OTHER ANALYSES
CORE C41 COMPOSITE/SEGMENT C2 SAMPLE ID

WHC-SD-WMDP-028 AnnENDUM 1

193

J927

REV 0
ANALYTE SAMPLE QUALIFIERS

RESULTS 1 2 3 4 5 6 7 8 9 10 11 12 13

DIRECT
ANALYSIS

DSC NO EXOTHERM

TGA 50.70%

% WATER 55.90%

H 9.72

WATER
DIGEST

As .517 pg/g

Se .596 pg/g

Hj .627 p1/9

CN~ 2.07 pg/g

NH <4500 u9/9

TOC 796 U1/9

TIC 1,100 J3

SPEC
WATER

NO, 12,400 pg/g

k



OTHER ANALYSES
CORE HOT CELL BLANK SAMPLE ID J9_9

7 9o0

ANALYTE SAMPLE QUALIFIERS
RESULTS 1 27.3 4 5 6 7 8 9 10 11 12 13

As <.0100 pi/mL

Se <.0100 ug/mL U

Hg <.00500 UJ
pg/mL

TOC 7.10 pg/mL J J

7.



OTHER ANALYSES
CORE FIELD BLANK SAMPLE ID J1000

-- - - -a **u -* . i~r&*III&A d flr~I fl

w r-C- IVrLJ - AUULI-ENUM 1 lREV U
ANALYTE SAMPLE QUALIFIERS

RESULTS 1 2 3 4 5 6 7 8 9 10 11 12 13

As <.0100 gg/niL

Se_ <.100 /L ____ UJ

Hg <.00500 U

TOC <5.50 pg/mL UJ UJ

l0

201



SAMPLE MANAGEMENT AND ADMINISTRATION Manual NHC-C-5-3
Section 2.0, REV 0

DATA VALIDATION FOR RCRA ANALYSES Page 21 of 24
Effective Date 08/27/90

WHC-SD-WMDP-0 EIX E

LEVEL C DOCUMENTATION

Westinghouse

OSN RCRA LEVEL C DATA ASSESSMENT

DATE J - /4 -95

REVIEWED BY 6tyc :2

LABORATORY l2p-5

CASE #R X Y 7
So& a &9Z2 A

SANPLES/HATRIX T2A4 Z92 -

UAIA ASSESSMENT SUMMARY

QUALITY CONTROL CHECK ANALYSIS SC
1. elC 

2. I g
3. 7 rntt2 /1

4. /Iv v 0

s. rev p

6. Aa I 4a4,dX

9.

10.

0 - data had no problems
X - data qualified due to minor problems
N - data qualified due to major problems/some

OVERALL ASSESSSMENT:

NOTES:

data may be unusable

o Refer to the corresponding attachments for explanation of any problems.

ADDENDUM 1 REV 0

N-



SAMPLE MANAGEMENT AND ADMINISTRATION Manual WHC-CM-5-3
Section 2.0, REV 0

DATA VALIDATION FOR RCRA ANALYSES Page 22 of 24
Effective Date 08/27/90

WHC-SD-WM-DP- 0 28
APPENDIX E

LEVEL. C DOCUMENTATION (cont)

RCRA LFL C QC

ADDENDUM 1 REV O

Name r5 t cq2

QC Cheok let ;

COMAENTS:

Date _sr/c -97

ACTION:

samile # constituent
7T92 1 6 e

yalJailnul
/.u2 ;e,

< SB &lan k

1--s

sa£ le f COnstituent ylue/aual

203

of



SAMPLE MANAGEMENT AND ADMINISTRATION

DATA VALIDATION FOR RCRA ANALYSES

Nanua
Secti
Page
Effec

WHC-SD-WM-DP-0 29 E
APPENDIX E

LEVEL C DOCUMENTATION

on

ive Date

DDENDUM

AHC-CM-5-3
2.0, REV 0

21 of 24
08/27/90

1 REV O

Wa-tinghf
Ran" Cmpar

GSN RCRA LEVEL C DATA ASSESSNENT

DATE -' ' 3 SAMPLES/NATRIX

REVIEWED BY A7 .Cs-Y f29/ / 9/o 2 -c-cr

LABORATORY 2' 2- -- /. K4c f/ - /

CASE 0,c f92 jk/6?-C'-0C2

SOG 0

DATA ASSESSMENT SUMMARY

QUALITY CONTROL CHECK

2. Xt,5i7' S'Sa o,

3. ~Tr-

*. C e-' 

S. 2q 14,

6.

7. 20 'ar

9.

10.

o - data had no problems
X - data qualified due to minor
N - data qualified due to major

OVERALL ASSESSSNENT:

ANALYSIS e/9k A

0

0

problems
problems/some data may be unusable

NOTES: 204

a Refer to the corresponding attachments for explanation of any problems.



SAMPLE MANAGEMENT AND ADMINISTRATION Manual WHC-C-5-3
Section 2.0, REV 0

DATA VALIDATION FOR RCRA ANALYSES Page 22 of 24
Effective Date 08/27/90

WHC-SD-WM-DfP--?vNDX E

Name

LEVEL C DOCUMENTATION (cont)

RCRA LEVEL C C

Date

QCCheck:

COOIENTS: Z

ACt ,c,: .,

ACTION: _ _ _ _ _ _ _ _ _ _ _

sale I conslituent

792t4 Se

yaluehual

ML6"i-

'TE

sample I constituent

It 205
of

ADDENDUM 1 REV 0

I0

value/aual



SAMPLE MANAGEMENT AND ADMINISTRATION Manual WHC-CH-5-3
Section 2.0, REV 0

DATA VALIDATION FOR RCRA ANALYSES Page 21 of 24
Effective Date 08/27/90

WHC-SD-WM-DP-028 APPENDIX E ADDENDUM 1 REV 0
LEVEL C DOCUMENTATION

W(shngouse
- Hanforid Copany

CSN RCRA I.EEL C DATA ASSESSMENT

DATE 5 - ' -9

REVIEWED BY A. 7 1? c

LABORATORY 27 - ta-vc

CASE 0 !f*,/ 7

9G I C C/ ,f '-

SAMPLES/WMATRIX 9

DATA ASSFSSNFMT SMMMARY

QUALITY CONTROL CHECK ANALYSIS

2. fl7 CI 'Zr4 ?' 0 .

3. v

S. Zc '

6. _ _ _ _ _ _

7. /~z ' /

9.

10.

0 - data had no problems
X - data qualified due to minor p
K - data qualified due to major p

OVERALL ASSESSSMENT:

C

Caa

C

robl ems
roblems/some data may be unusable

NOTES:

a Refer to the corresponding attachments for explanation of any problems.

V

7



SAMPLE MANAGEMENT AND ADMINISTRATION Manual WHC-C-5-3
Section 2.0, REV 0

DATA VALIDATION FOR RCRA ANALYSES Page 22 of 24
Effective Date 08/27/90

WHC-SD-WMDP-028 APPENDIX E ADDENDUM I REVO

LEVEL C DOCUMENTATION (cont)

RCRA LEVEL C QC

Date _

A n ma Q</a r /7 t -. 7 .

ciA a /4- P C c/i

ACTION:

sample # constituent Lue/.ual

-5e
sample f constituent

207
of

Name

QC Chck:

CW9IENTS:
A/ 1711-11C04mom:



SAMPLE MANAGEMENT AND ADMINISTRATION Manual WHC-C-5-3
Section 2.0, REV 0

DATA VALIDATION FOR RCRA ANALYSES Page 21 of 24
Effective Date 08/27/90

WHCSD-WM-DP-028 APPENDIX E ADDENDUM 1 REV 0
LEVEL C DOCUMENTATION

WEsunchouse
Hanomd CMp

OSN AC&A LEVEL C DATA ASSESSMENT

DATE )r SAMPLES/MATRIX 1_
REVIEWED BY /174f5.O a_'_

LABORATORY

CASE S

SOGI C C e1 2

DATA ASSESSMENT SUMMARY

QUALITY CONTROL CHECK ANALYSIS S

1. CiA cnsvc1z 4 o
2. -C 'j

3. C______ C ))

4. 13c( q," AS 6

6. /Ml 14~ i.-k k'k '
7.

8.

9.

10.

0 - data had no problems
X - data qualified due to minor problems
N - data qualified due to major problems/some

OVERALL ASSESSSENT: A1(, t vt 

NOTES:

data may

V41.

be

sit
unusable

k'.rp

- -2w

o Refer to the corresponding attachments for explanation of any problems.

A



SAMPLE MANAGEMENT AND ADMINISTRATION Manual WHC-CM-5-3
Section 2.0, REV 0

DATA VALIDATION FOR RCRA ANALYSES Page 22 of 24
Effective Date 08/27/90

WHC-SD-WM-p-W APPENDIX E ADDENDUM 1 REV O

LEVEL C DOCUMENTATION (cant)

RCRA LELFL C CC

Date

Samle £nstituent yalue/cual

:r 7

i'~Z77~

sample # constituent value/aual

209
of

Nam

QC Check:

CoIV4ENTS:

ACTION:

Jel..' S C 'I (C 4

T



SAMPLE MANAGEMENT AND ADMINISTRATION Manual WHC-C-5-3
Section 2.0, REV 0

DATA VALIDATION FOR RCRA ANALYSES Page 21 of 24
Effective Date 08/27/90

APPENDIX E

LEVEL C DOCUMENTATION

ADDENDUM 1 REV O

a nfoni CwNWy
0SN UClA LEVEL C DATA ASSESSNEXT

DATE 3 -/6 - q3 SAMPLES/MATRIX

REVIEWED BY 6t-riOp

LABORATORY 2R2-G

CASE * 18 X 107 i 4( ' 2. r06e,7/d

SDB # ~-q 4i A

jT'74 J"126

DATA ASSFSSMFWT IUNNARY

QUALITY CONTROL CHECK

1. C o S.

2.

3.

4.

5. ACS

6. ,0

7.

a.

9.

10.

ANALYSIS

C-

0 - data had no problems
X - data qualified due to minor
N - data qualified due to major

OVERALL ASSESSSMENT:

problems
problems/some data may be unusable

NOTES: 210

a Refer to the corresponding attachments for explanation of any problems.

WHC-SD-WM-DP-028

It)



SAMPLE MANAGEMENT AND ADMINISTRATION Manual WHC-C-5-3
Section 2.0, REV 0

DATA VALIDATION FOR RCRA ANALYSES Page 22 of 24
Effective Date 08/27/90

WHC-9-WWDP-0213 APPENDIX E

LEVEL C DOCUMENTATION (cont)

RCRA LEVL r n

ADDENDUM

Nam 6fro

QC Check: A 6e.n 1

COW4ENTS:

ACTION:

constituent y.1.e/lal'
A'ceaiai C-2.6a/ P

'' R/c og1/YB

R PD /3.9 /A'
RPo R(5/1Y7

sale I Constituent value/nual

of

1 REV

1'0

Date .- /e-93

samole f

9qR 3,
a~9f



. SAMPLE MANAGEMENT AND ADMINISTRATION Manual WHC-CM-5-3
Section 2.0, REV 0

DATA VALIDATION FOR RCRA ANALYSES Page 21 of 24
Effective Date 08/27/90

WHC-SD-WM-DP-028 APPENDIX E ADDENDUM 1 REV 0
LEVEL C DOCUMENTATION

Westinghouse
- Hanford Codpany

OSM RCRA LEVEL C DATA ASSESSMENT

DATE -2/ /'-

REVIEWED Y s.J ml-ml

LABORATORY .- 5 -WC

CASE I Sl Z X -LQ1Z

SDG I C?&e -4/ Fp 4'

nATA

SAMPLES/MATRIX 2

ASSESSMENT SUMMARY

QUALITY CONTROL CHECK ANALYSIS C'AV

I. C 1MJ44*77)M _ n

2. RlAuks Q.2

3. M l A-

4. pC40 C4% X

s. Aoth -nr V -y

6.

7.

9.

10. __________

0 - data had no problems
X * data qualified due to minor problems
M - data qualified due to major problems/some data may be unusable

OVERALL ASSESSSMENT: 4 p

NOTES: . 212

o Refer to the corresponding attachments For explanation of any problems.

N

-t



SANPLE MANAGEMENT AND ADMINISTRATION

DATA VALIDATION FOR RCRA ANALYSES

Manual
Section
Page
Effective Date

WHC-CM-5-3
2.0, REV 0

22 of 24
08/27/90

WHC-SDWM-DP02APPENDIX E ADDENDUM
LEVEL C DOCUMENTATION (cont)

RCRA LEVEL C OC

Name

QC Check:

COkIENTS:

Date

T92rn Ajn AC AnCrkZ&,X,

ACTION: - ---

value/nual

3-10
ZTs

sam3le constituent

J9 rs ci -c-2 Z

-,J, f 
-

111

i/it

A

sample I onstituent

- 213

of _

1 REV 0

2>)

~~4*

value/aual



SAMPLE MANAGEMENT AND ADMINISTRATION Manual WHC-CM-5-3
Section 2.0, REV 0

DATA VALIDATION FOR RCRA ANALYSES Page 21 of 24
Effective Date 08/27/90

WHC-SD-WM-DP-028
APPENDIX E ADDENDUM

LEVEL C DOCUMENTATION

Wesinghouse
Hanford COmIary

OSN RCRA LEVEL C DATA ASSESSNEIT

DATE SAMPLES/4ATRIX f 72  -

REVIEWED BY .- 42-
LABORATORY 24-

CASE 0 -)5"' d9

SOG I Aae t/> 4 / Cv /I 'e

DATA ASSPSxNvNT UIIMNARY

QUALITY CONTROL CHECK

2.

S. & 't

5.

AKALYS

6.

7.

a.
9.

10.
0 - data had no problems
X - data qualified due to minor
N - data qualified due to major

OVERALL ASSESSSNENT:

is

problems
problems/some

lv ,t{~

C

C)

d

data may be unusable

.
NOTES: , t 214

o Refer to the corresponding attachments for explanation of any problems.

1 REV O

A



SAMPLE MANAGEMENT AND ADMINISTRATION Manual WHC-CM-5-3
Section 2.0, REV 0

DATA VALIDATION FOR RCRA ANALYSES Page 21 of 24
Effective Date 08/27/90

WHC-SD-WM-DP-0 NDIX E ADDENDUM 1 REV C
LEVEL C DOCUMENTATION

(O\ Westinghouse
- Hanford Comany

OSM RCRA LEVEL C DATA ASSESSMENT

DATE 2 i i SAMPLES/MATRIX - x?

REVIEWED BY Sjj /_ 6>.--Z ,j

LABORATORY -_1 l /

CASE --S-- 3 L -

SDG I Cetidt4A,/ / 6-"- /,_

C

QUALITY CONTROL CHECK

1. 5'vT CtAc

I.

2.

9.

5.

6. At 4
7r1z k -A

7.

a.

9.

10.

0 - data had no problems

DATA ASSESSMENT SUMMARY

ANALYSIS C

C)

0)

0% -
I0

X - data qualified due to minor problems
N - data qualified due to major problems/some data may be unusable

OVERALL ASSESSSMENT: tf/ /
h~~tz..c2/ tp

fl 2-.&-

NOTES:

o Refer to the corresponding attachments for explanation of any problems.



SAMPLE MAJAGEMENT AND ADMINISTRATION Manual WHC-CM-5-3
Section 2.0, REV 0

DATA VALIDATION FOR RCRA ANALYSES Page 22 of 24
Effective Date 08/27/90

WHC-SD-WIWDP-02 8
APPENDIX E

Name

LEVEL C DOCUMENTATION (cont)

RA LEL C BE

Wae- .2Z, e-- 5

QC Check:

COMENTS:

ACTION:

samnle I constituent

cqyu C/ -,Z) C-

c /I Cf

mc-

7L'C

al nmul

59

tAUT

cei/ CL />c

sAMD1J I nstituent

7j: 216
of

ADDENDUM 1 REV O

rio-I-

value/nual

laimima

i ..... 1mb



SAMPLE MANAGEMENT AND ADMINISTRATION Manual WHC-CM-5-3
Section 2.0, REV 0

DATA VALIDATION FOR RCRA ANALYSES Page 21 of 24
Effective Date 08/27/90

WHC-SD-WM-DP-028
APPENDIX E ADDENDUM

LEVEL C DOCUMENTATION

Hantord CMipany
tSN RCRA LEVEL C DATA ASSESSNEIT

DATE SAMPLES/MATRIX

REVIEVED BY /ZE /4

LABORATORY 52 y

CASE If[-

SDGE #4d% < (~~

.7z 'j ~ 7

fc2j6

DATA ASSESSMENT SUMMARY

QUALITY CONTROL CHECK

1.

2. (6 V

3.

4. 12,, 7 ,4 ~ f

S. 4rl,#/7,r5kW

6.

ANALYSIS

6
6

C
C

7.

8.

9.

10.

0 - data had no problems
X - data qualified due to minor
N * data qualified due to major

OVERALL ASSESSSMENT:

problems
problems/some data may be unusable

NOTES:

a Refer to the corresponding attachments for explanation of any problems.

1 REV O

C"

()

6

5)

:;:, Bit;



SAMPLE MANAGEMENT AND ADMINISTRATION

DATA VALIDATION FOR RCRA ANALYSES

Manual
Section
Page
Effective Date

WC-SD-'A/-DP-028 A
WHCPAPPENDIX E

LEVEL C DOCUMENTATION

DDENDUM

WNHC-CM-5-3
2.0, REV 0

21 of 24
08/27/90

1 REV O

Westinghouse
Hanford Company

OS RCRA LEVEL C DATA ASSESSMENT

DATE - -

REVIEWED By A CQCCfnSQ

LABORATORY '2 2 2 - s/wc

CASE 5 z- a* -/02

SOG I CC Cr

SAMPLES/MATRIX fro

5 7
C f

DATA ASSESSMENT SUMMARY

QUALITY CONTROL CHECK

2. -7;15  r CQ t

3. .. TCIX

4. CCtV

S. A/cx

6. /Z/

7.

9.

10.

ANALYSIS s /A /'/

0

0 - data had no problems
X - data qualified due to minor
N - data qualified due to major

OVERALL ASSESSSHENT:

problems
problems/some data may be unusable

NOTES:

oi 218
o Refer to the corresponding attachments for explanation of any problems.

1****



SAMPLE MANAGEMENT AND ADMINISTRATION Manual WHC-CM-5-3
Section 2.0, REV 0

DATA VALIDATION FOR RCRA ANALYSES Page 22 of 24
Effective Date 08/27/90

WHC-SD-WM-DP-028
APPENDIX E

ADDENDUM 1 REV O

LEVEL C DOCUMENTATION (cont)

RCRA LFVFL C Of

Name Date

QC Check:

COWENTS: - rey/tr r

TA 71 Y 2 J-t-p./. cd /hA/;'ce .c %/c res/ I

Cft, r ze CLerogec/ Scc 7/c /"|-t //a/cc ,

</t.-' 7'MC- C/7ect' on /

ACTION:

sample I constituent nilue/nual

J9Y2
Ar 6'> ,79

ii-

sample I constituent

219

of

a lue/mual



SAMPLE MANAGEMENT AND ADMINISTRATION Manual WHC-CM-5-3
Section 2.0, REV 0

DATA VALIDATION FOR RCRA ANALYSES Page 21 of 24
Effective Date 08/27/90

WHC-SD-WM-DP-028APPENDIX E ADDENDUM 1 REV 0
LEVEL C DOCUMENTATION

O Westinghouse
-Hanford CoLTpany

OSM RCRA LEVEL c uATA AssEssNENT

DATE 2 --- SAMPLES/MATRIX 7fl7J

REVIEWED BY /2 S /)I e0VZiM2-" 11

.ABORATORY 7 2 2 .3 Xi C- -712-

CASE# S5 -Z - 2

SDG # <I ,n-

J772 1

QUALITY CONTROL CHECK

4. /CV

2. cc /

3. ell!
4. 06L-'t6 4 S

6.

DATA ASSESSMENT SUMMARY

ANALYSIS

k,

7/c.

C,

k
k

C,

0

7.

9.

10. ___________

0 - data had no problems
X - data qualified due to minor problems
N - data qualified due to major problems/some data may be unusable

OVERALL ASSESSSMENT: A/ 6.m y t .

for (Vc;aC ?3./% CV/c/= 2 s C c/g,
o Refer to the corresponding attachments for explanation of any problems.

~' 220

t.

i



SAMPLE MANAGEMENT AND ADMINISTRATION Manual WHC-CM-5-3
Section 2.0, REV 0

DATA VALIDATION FOR RCRA ANALYSES Page 22 of 24
Effective Date 08/27/90

WHC-SD-WM-DP-02 8 ADDENDUM
APPENDIX E

1 REV O

LEVEL C DOCUMENTATION (cont)

RCRA LEVEL c e

Date

samle i constituent

t0 / /

4,4 e, 2 j/if

tqf c/

~q( c~

ya]ue/oual

003

f/C

jc~ ji

sample I constituent value/aual

7± 221

of

_0

Name

QC Check:

CWMMENTS:

ACTION:

fi-t

-T

-7-12<

C'



SAMPLE MANAGEMENT AND ADMINISTRATION

DATA VALIDATION FOR RCRA ANALYSES

Manual
Section
Page
Effective Date

WHC-SD-WMDP-02PENDIX E ADDENDUM 1
LEVEL C DOCUMENTATION

WHC-C-5-3
2.0, REV 0

21 of 24
08/27/90

REV 0

Westinghouse
Hanford CaipanY

OSH RCRA LEVEL C DATA ASSESSHENT

DATE Y V3 SANPLES/MATRIX -

REVIEWED BY . C'ero 7
LABORATORY 2 t - C 7 tc

CASE f YI t 6 -- z/;

SOG CC a

DATA ASSESSMENT SUMMARY

QUALITY CONTROL CHECK ANALYSIS

3. ///" q 7-, ntC S3

2. -i-t? ;Ft~& 7

3. ZC& 4C

4. CC v

S. ICAc6

7.

10.

0 - data had no problems
X - data qualified due to minor problems
H a data qualified due to major problems/some

OVERALL ASSESSSMENT:

*12

data may be unusable

NOTES: 222

a Refer to the corresponding attachments for explanation of any problems.

1~

N

F



SAMPLE MANAGEMENT AND ADMINISTRATION Manual WHC-CM-5-3
Section 2.0, REV 0

DATA VALIDATION FOR RCRA ANALYSES Page 22 of 24
Effective Date 08/27/90

WHC-SD-W*D1P-028 DENDUM 1 Rt-
APPENDIX E A D N U

LEVEL C DOCUMENTATION (cont)

RCRA LEVFL c C

_- Date

%ample I constituent

5c

S

n~lue/gual

6/,f7

sample I constituent XAIU/GUIl

..
223

of

Name

QC Check:

COMENTS:

ACTION:

Cr'

J-9 Y

J97V



SAMPLE MANAGEMENT AND ADMINISTRATION Manual WHC-C-5-3
Section 2.0, REV 0

DATA VALIDATION FOR RCRA ANALYSES Page 21 of 24
Effective Date 08/27/90

WHC-SD-WMDP- 2  APPENDIX EADDENDUM 1 REV 0
LEVEL C DOCUMENTATION

OWLDestinghouse-- Hanford Comnpany
OSM RCRA LEVEL C DATA ASSESSMENT

DATE -3 - ___

REVIEWED BY d F 2 'Ce-rc>

LABORATORY '- 22 -

CASE 1 /

SDG & C c

SAMPLES/MATRIX YrE6
75IY2

- - -

DATA-ASSESSMENT SUMMARY

QUALITY CONTJWL CHECK

2.

13.

S.

6. 1~

7.

8. /ctkzYa;ke

9.

Ia. -

ANALYSI $13__ _____

0-

0 - data had no problems
X - data qualified due to
N - data qualified due to

OVERALL ASSESSSMENT:

minor problems
major problems/some data may be unusable

NOTES:

a Refer to the corresponding attachments for explanation of any problems.

-t



SAMPLE MANAGEMENT AND ADMINISTRATION Manual WHC-CM-5-3
Section 2.0, REV 0

DATA VALIDATION FOR RCRA ANALYSES Page 22 of 24
Effective Date 08/27/90

WHC-SDW PA9PPENDIX E ADDENDUM 1 REV O
LEVEL C DOCUMENTATION (cont)

RCRA LEVFL C BC

Name Date
C

QC Check:

C04MEXTS: 44t t-E-

A49 <CUE <&7ctc

ro. -rcM sp/'& Se- s og ,-$ /

ACTION:

saml@ I constituent

16

jilue/qual

atu.7Vn

L/ y

2r-/ 99C5

4

sample I constituent

225

of

Value/nual

ere pre sen C



SAMPLE MANAGEMENT AND ADMINISTRATION Manual WNHC-CM-5-3
Section 2.0, REV 0

DATA VALIDATION FOR RCRA ANALYSES Page 21 of 24
Effective Date 08/27/90

WHC-SD-WMDP-0 2 8APPENDIX E ADDENDUM 1 REV 0
LEVEL C DOCUMENTAT ON

(97 Westinghouse
- Hanford Company

OSN RCRA LEVEL C DATA ASSESSmENT

DATE

REVIEWED BY 4-. t7- 0

LABORATORY 2 2 Z - -//t-sS e

CASE 0 y,.rttxsc,

SOG (O C

SMPLES/ATRIX

DATA.ASSESSMENT SUMMARY

QUALMT CONTROL CHECK

3. Zcc-

4.

S.

7. _______

8. A~t4 &.,r

9. ________

0 - data had no problems
X - data qualified due to
N - data qualified due to

OVERALL ASSESSSMENT:

WALYSIS Se ,tAxAgg'ep
C,,

ci
C)

A-
C

C

x

minor problems
major problems/some data may be unusable

NOTES: 226

o Refer to the corresponding attachments for explanation of any problems.

Y~'9r



SAMPLE MANAGEMENT AND ADMINISTRATION Manual WHC-CM-5-3
Section 2.0, REV 0

DATA VALIDATION FOR RCRA ANALYSES Page 22 of 24
Effective Date 08/27/90

WHC-SD-WM-DP<-M ENDIX E

LEVEL C DOCUMENTATION
ADDENDUM 1 REV
(cont)

RCRA LEF&L C n

Date

QC Check:

COMMENTS: -

7 7c, lp

ACTION:

sample I constituent ylue/aual

se f~ trfzc'

Sahle constituent

p 227

of

0

Ci4

Name

j991/y

y.alue/qual



WHC-SD-W-DP-028 ADDENDUM 1 REV 0
OSM RCRA LEVEL C DATA ASSESSMENT

DATEr 2-26-53

REVIEWED BY: STROUP

LABORATORY. 222-S

CASE *: BX 107

SDG #a C40 & C41

SAMPLES/MIATRIX: See Attached Sheets

DATA ASSESSMENT SUMMARY

QUALITY CONTROL
CHECM ANALYSIS: WTx WATER PARTICLE SIZE 2H EXOT-ERM

Chain of Custody (J1) 0 0 0 0

Holding Times (J2) 0 0 0 0

Instrument Calibration (J3) 0 0 X 0

ICV and CCV (J4) 0 x x 0

Laboratory Control Sample (38) 0 x X 0

Duplicate Analysis (J9) 0 0 0 0

0 = data had no problems
X - data qualified due to minor problems
M - data qualified due to major problems. Some data may be unusable

OVERALL ASSESSMENT:

NOTES:

:Q228



WHC-SDaWM-DP-02 8
RCRA LEVEL C OC

Name: Stroup Dates 2-26-93

OC Check: WtZ Water

Comments: The weight percent water analysis shall be repeated before
any other analysis is performed on a sample stored for 30 days or
more. The dates of analysis is included along with the data below
for further reference.

Actions

Sample #
C40S2 J897-5712
C4092 J897-5812
C4063 J895-5712
C4093 J895-5812

"T C4096 J892-5712
C4066 3892-5812
C40S5 J893-5712
C4095 J893-5812
C40S7 J890-5712
C4097 J890-5812
C4197 J882-5712
C41S7 J882-5812
C4196 J883-5712
C4196 J883-5812
C4196 3884-5712
C41S5 J884-5812
C4193 J887-5712
C4192 J887-5812
C4195 J869-5710
C41S2 J888-5712
C41S2 3888-5812
C4067 J874
C4066 J875
C4093 J878
C4092 J879
C40C1 J931-5710
C40C1 J932-5710
C40C2 3933-5710
C40C2 J934-5710
C41C1 J925-5712
C41C1 J925-5812
C41C2 J927-5712
C41C2 J927-5812
C41C1 J935-5710
C41C1 J936-5710
C41C2 J937-5710
C41C2 3938-5710
C40C1 3924-5712
C40C2 3926-5712
C40C1 J924-5812
C40C2 J926-5812

Constituen
Wt % Water

t Value/Qual
45.0
43.7
51.2
51.4
46.2
46.0
54.9
50.8
50.4
48.8
35. 2
34.0
38.4
44.0
39.4
36.4
52.5
54.1
27.9
49.1
39.6
38.7
50.4
50.8
55.7
57.5
58.0
57-3
56.9
66.3
61.8
50.7
54.3
56.0
56.3
56.0
55.9
56.4
63.3
56.5
63.7

P0 1 of 2

Analysis Date
8-29-92
8-29-92
8-24-92
8-24-92
8-26-92
8-26-92
8-26-92
8-26-92
8-18-92
8-18-92
8-23-92
8-23-92
8-23-92
8-23-92
8-23-92
8-23-92
s-18-92
8-18-92
8-06-92
8-18-92
8-18-92
8-06-92
8-06-92
8-06-92
8-06-92
8-20-92
8-20-92
8-20-92
8-20-92
9-14-W2
9-14-92
8-28-92
8-28-92
8-20-92
8-20-92
8-20-92
8-20-92
9-14-92
9-14-92
9-14-92
9-14-92

S

ADDENDUM 1 REV 0



Wwr.-SD-WM-DP-028 ADLENDUM 1 REv 0
Sample #
C4OS2H J907-5710
C4152H J831-5710
C41S2H J832-5710
C41S3H J829-5710
C41S3H J830-5710
C41S6H J809-5710
C41S6H J810-5710
C41S7H J806-5710
C41S7H J807-5710
C4OS7H J851-5710
C40S7H J852-5710
C40S2H J907-5710
C408-H J908-5710
C40S4H J902-5710
C40S4H J903-5710
C4085H J900-5710
C4055H J901-5710
C40S6H J854-5710
C40S6H J855-5710
C40S7H J851-5710
C40S7H J852-5710

Constituent Value/Qual
Ut % Water 55.15

49.8
50.9
56.89
56.8
48.72
50.16
50.34
48.7
44.3
43.0
55.15
54.68
53.41
52.86
57.7
56.6
56.2
56.3
44.3
43.0

Pg 2 of 2

Analysis Date
8-19-92
8-28--92
8-28--2
8-19--s
8-19-92
a-19-92
B-19-92
a-19-92
8-19-92
8-28-92
8-2s-se
a-19-92
8-19--92
8-19-92
8-19-w
8-21-92
8-21-92
8-21--92
a 21-92
B-28-92
8-28-s2

- . 230



WHC-SD-WM-DP-028 ADDENDUM 1 REV 0
RCRA LEVEL C QC

Names Stroup Date: 2-26--93

aC Checks Particle Size BX 107

Comments: No LCS or CCV ran with sample batch.

Action:

Sample 0
C4157 J882
C4196 J883
C41S5 J884
C41S3 J887
C41S2 JOss
C4057 J890
C406 J892
C40S5 J893
C4053 J895
C4OS2 J897

'0

Constituent
Particle Size

Value/Dual
J4,8

J4,8
J4,8
J4,8
J4,8
J4,8
J4, 8
J4,8
J4, 8

-. 231



WHC-SD-WM-DP-028 ADDENDUM 1 REV 0
RCRA LEVEL C OC

Names Stroup Dates 2-26-93

OC Checks pH Anions BX 107

Comnents: Standard Card J922-5515 does not indicate that two standard
buffers were used to calibrate. No ICV or CCV conducted. No LCS.

Actions

Sample *
C40C1 J9246
C40C1 J924D
C40C2 J9266
C40C2 J926D

Constituent

pH
pH
pH
pH

Value/qual
9.59/J3,4,8
9.66/J3,4,8
9.77/J3,4,8
9.58/J3,4,8

T L 232
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WHCSD-WMP-02 ADDENDUM 1 REV 0
RCRA LEVEL C OC

Name: Stroup Date: 2-26-93

OC Check: Exotherm BX 107

Comments. No exotherm exhibited in samples.

Action:

Sample S
C40S3 J895-5711
C4093 J895-5811
C40S2 J897-5711
C4062 J897-5811
C4056 J892-5711
C4OS6 J892-5811
C4095 J893-5711
C4095 J893-5811
C40S7 J890-5711
C40C1 3924-5711
C40CI J924-5811
C40C2 J926-5711
C40C2 J926-5811
C41S3 J887-5711
C4153 J887-5811
C41S2 J888-5711
C4155 J884-5711
C41S5 J884-5811
C41S7 J882-5711
C4157 J882-5811
C4196 J883-5711
C4166 J883-5811
C41Ci J925-5711
C41C2 J927-5711
C41C2 J927-5811

Constituent
Exothern

Value/Gual

A 233
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SAMPLE MANAGEMENT AND ADMINISTRATION Manual WHC-C-5-3
Section 2.0, REV 0

DATA VALIDATION FOR RCRA ANALYSES Page 21 of 24
Effective Date 08/27/90

WHC-SD-WM-D-OPENDIX E ADDENDUM 1 REV 0

LEVEL C DOCUMENTATION

Westinghouse
\-- Hanford Compiany

OSM RCRA LEVEL C DATA ASSESSMENT

OATE

REVIENED BY /CS. s 0,

LABORATORY 1. L 2 - 3/I

CASE # SS /k -

SOG f ca t jrA.-' . fIF /41

QUALITY CONTROL CHECK

1. -/r/z) 7'e

2. J

4. 're eo4Aiks

5. 0h.-C /C4 /7rS1

7. if/ cAt

8.

SAMPLES/MATRIXY :

Jwsm

aTA ASSESSMENT SUMMARY

ANALYSIS P

AL

54
C)

(~)

C

C

C-)

C)

U

C)

C

C)

C

C)

C)

9.

10.

0 - data had no problems
X - data qualified due to minor problems
M - data qualified due to major problems/some data may be unusable

OVERALL ASSESSSMENT: 4? eJ //At CI a v- ( A jtfj

$6&J AP16 t I le &vs SC es4 Aw-#t41 ,,

NOTES: IVC C H(.41 - 0- - c-h4 reflg /A~& 47
/Z~k- el 7- C ,C L C,,4- 4) t 1*tJ

o Refer to the correspondingsL= chments for explanatton of any problems.
0> 234

V.



r~c n.W NA- P2 &rDEDUNI1 REV 0
SAPLUE ANAGEMENT AND ADMINISTRATION Manual WHC-CM-5-3

Section 2.0, REV 0
DATA VALIDATION FOR RCRA ANALYSES Page 22 of 24

Effective Date 08/27/90

APPENDIX E

LEVEL C DOCUMENTATION (cont)

RCRA LFVFL C OC

Date

samnle # constituent

/t, d4v

yAlue/tual

77)c Ul tL>aJl

Ap

#4+ CA31)

sample £ constituent value/pual

2.35
of

C0

Name

QC Checkz

COMIENTS:

ACTION:

/IDT c.t'-'-
Cc At~t -

j'T I ri

jr/51

-q ofI

5



SAMPLE MANAGEMENT AND ADMINISTRATION

DATA VALIDATION FOR RCRA ANALYSES

Manual
Section
Page
Effective Date

WHC-C-5-3
2.0, REV 0

21 of 24
08/27/90

WHC-SD-WM-DP-0289NIEDENDUM 1 REV
LEVEL C DOCUMENTATION

SWestinghouse
-- Hanford Company

OSM RCRA LEVEL C DATA ASSESSMENT

DATE 3 SAMPLES/MATRIX Jq9'
REVIEWED BY 9-S V lo

LABORATORY 2z -t c_/
CASE s 3S 'Sx -7

SOG I M-r cdi 444A't, Kd> 44e.ite

DATA ASSESSMENT SUMMARY

QUALITY CONTROL CHECK

1. ..t~t4 cd/t.

7.

8.

9.

10.

ANALYSIS 3"
c)
C

C)

C

C

0 - data had no problems
X - data qualified due to minor problems
M - data qualified due to major problems/some data may be unusable

OVERALL ASSESSSMENT: CJ .,t/

NOTESs t sns xpat ion of any b.t

o Refer to the corresponding attachments for explanation of any problems.

0

±

(7



SAMPLE MANAGEMENT AND ADMINISTRATION Manual WHC-CM-5-3
Section 2.0, REV 0

DATA VALIDATION FOR RCRA ANALYSES Page 22 of 24
Effective Date 08/27/90

WHC-SD-WM-DP-028
APPENDIX E

ADDENDUM 1 REV O

LEVEL C DOCUMENTATION (cont)

RCRA LEFL C D

Date 3

sample # constituent

M1 I tz

r C tcd4

yalue/hual

S9 01

51, o 7Y

sample I constituent value/ual

237
of

Name

QC Checkz

COIENTS:

ACTION:

cj-9 C,



WHC-SD-WM-DP-028

ADDENDUM 1 REV O

ICP TCLP Analysis

1238
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weswguse ,WHC-SD-WM-DP-028
Hanford Company REV 0

P.O. Box 1970 Richland, WA 99352

ADDENDUM 1 REV 0

J984A 4 -
CASE NARRATIVE - ICP MAR 1993 \

RECiVED
WHCPAL LABORATORIES OSM DMO
WHCPAL/CUSTOMER SAMPLE NOS: J990 BX107-C40-CCI

INORGANIC ANALYSIS LtcI

The data evaluation for this project will follow the guidelines
specified in "Laboratory Data Validation - Functional Guidelines for
Evaluating Inorganic Analysis", United States Environmental Protection Agency
(USEPA), July 1, 1988. Contained in this report is the evaluation of the data
generated by Westinghouse Hanford Company - Processing and Analytical
Laboratories (WHC-PAL), 222-S Laboratory. Information will be organized by
quality control parameter.

INITIAL AND CONTINUING CALIBRATION VERIFICATION
All instrument calibration requirements were in specification during analysis,
with the exceptions noted below:

Silver in CCV-1 (34.6%), CCV-2 (40.3%) and CCV-3 (39.9%).

INITIAL AND CONTINUING CALIBRATION BLANKS
All ICB and CCB analytical measurements were below the CRDL or IDL.

PREPARATION BLANK
All analytical measurements were below the CRDL or IDL.

INTERFERENCE CHECK SAMPLE
All analyte recoveries were within the required specification with the
exception of Silver in ICSAB-I (158%) and ICSAB-F (161.6%).

DUPLICATE ANALYSES
Duplicate precision failures were noted for Barium (30.1%), Lead (33.4%) and
Silver (35.2%).

LABORATORY CONTROL SAMPLE
A failure was noted for Silver (30.2%).

SERIAL DILUTION
No failures were noted.

RECOMMENDATIONS
Silver was out of calibration; data are not reliable.
Barium, Lead and Silver are susceptible to precipitation as the sulfate

or halide (Silver). This tendency towards precipitation may contribute to the
duplicate failures. Data should be considered suspect.

57239 17
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J990 BX107-C40-CC1
WH C-SD-WM-DP-0 28

REV 0
ADDnDUiJftM I REV O

ABBREVIATIONS -

* - Duplicate failure. B - less than CRDL. E - Serial dilution failure. N -
Spike failure. NR - Not required. P - ICP method used. U - less than IDL.

Brian Wels
Senior Scientist, WHCPAL

*0

240
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Page 2



U.S. EPA - CLP

ADDENDUM 1 RE\
INORGANIC ANALYSES DATA !

WHC-SD-WMDP-028
REV 0

o EPA SAMPLE NO.

J00990
Lab Name: WHC PAL Contract; - I
Lab Code: BX107_ Case No.: C40- SAS No.: CCl SDG No.: J984A-
Matrix (soil/water): WATER Lab Sample ID: J990
Level (low/med): LOW Date Received: 09/30/92
% Solids: _0.0

Concentration Units (ug/L or mg/kg dry weight): MG/L_

CAS No.

7440-39-3
7440-43-9
7440-47-3
7439-92-1
7440-22-4

Analyte

Barium
Cadmium__
Chromium-
Lead-
Silver___

Concentration C

48.977200
0.762933
9.076867
12.759100
0.964333

Color Before: BROWN
Color After: YELLOW___

Clarity Before: OPAQUE
Clarity After: CLEAR_

Texture:
Artifacts:

Cor- -nts:

241

-FORM I - IN
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Westinghouse
Hanford Company W HC- SD-WMDP-0 28

REV 0
P.O. Box 1970 Richland, WA 99352

ADDENDUM 1 REV 0

J984T
CASE NARRATIVE - ICP

WHCPAL LABORATORIES
WHCPAL/CUSTOMER SAMPLE NOS: 3986 BX107-C40-CI

3987 BX107-C40-CI

INORGANIC ANALYSIS

The data evaluation for this project will follow the guidelines
specified in "Laboratory Data Validation - Functional Guidelines for
Evaluating Inorganic Analysis", United States Environmental Protection Agency
(USEPA), July 1, 1988. Contained in this report is the evaluation of the data
generated by Westinghouse Hanford Company - Processing and Analytical
Laboratories (WHC-PAL), 222-S Laboratory. Information will be organized by
quality control parameter.

INITIAL AND CONTINUING CALIBRATION VERIFICATION
All instrument calibration requirements were in specification during analysis,
with the exceptions noted below:

Arsenic in CCV-1 (112.1%) and CCV-3 (114.4%).
Selenium in CCV-3 (86.6%).

INITIAL AND CONTINUING CALIBRATION BLANKS
All ICB and CCB analytical measurements were within the CRDL or IDL.

PREPARATION BLANK
All analytical measurements were within the CRDL or IDL.

INTERFERENCE CHECK SAMPLE
All analyte recoveries were within the required specification with the
exception of Lead in ICSAB-I (76.2%) and ICSAB-F (74.5%).

SPIKE SAMPLE RECOVERIES
Spike recovery failures were noted for Silver (34.3%).

DUPLICATE ANALYSES
Duplicate precision requirements were met for all analytes.

LABORATORY CONTROL SAMPLE
Failures were noted for Silver.

SERIAL DILUTION
No serial dilution failures were noted.

242

1109
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J986 BX107-C40-Cl
J987 BX107-C40-CI

WHC- SD-WM-DP-02 8

REV 0
ADDENDUM

RECOMMENDATIONS
Arsenic and Selenium failed one or more calibration verification

standards at the 0.5 and 1.0 mg/L level; however, single-shell tank standards
at the 5.0 mg/L level were in control. Arsenic was in control in the
laboratory control sample at 0.5 mg/L, whereas Selenium's recovery was
comparable to its recovery in the calibration verification standards. Since
both elements are near or below their detection limits, the data are
considered valid.

Low Silver recoveries in the spike sample and laboratory control sample
are often due to the precipitation of AgCl. Data are not reliable.

ABBREVIATIONS
* = Duplicate failure. B = less than CRDL. E = Serial dilution failure. N =
Spike failure. NR - Not required. P - ICP method used. U = less than IDL.

Brian Wels
Senior Scientist, WHCPAL

. 243
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'ADDENDUM 1 REV 0 WHC-SD-WM-DP-028
U.S. EPA - CLP REV 0

EPA SAMPLE NO.
INORGANIC ANALYSES DATA SHEET

Lab Name: WHC PAL_
Lab Code: BX107 Case No.: C40
Matrix (soil/water): WATER
Level (low/med): LOW__
% Solids: 0.0

J986
Contract:

SAS No.: C1 SOG No.: J984T_
Lab Sample ID: J986
Date Received: 09/30/92

Concentration Units (ug/L or mg/kg dry weight): MG/L_

Analyte Concentration

Arsenic 0.321500
Barium 0.041130
Cadmium 0.070000
Chromium 0.120000
Lead 0.710000
Selenium 0.830000
Silver_ 0.100000

Color Before:
Color After:

YELLOW
YELLOW_

Clarity Before: CLEAR
Clarity After: CLEAR-

r nts:

FORM I - IN 1112

0'

CAS No.

7440-38-2
7440-39-3
7440-43-9
7440-47-3
7439-92-1
7782-49-2
7440-22-4

0

N

M

P
P
P
P
P
P
p

Texture:
Artifacts:

- . 244



ADDENDUM. i RE PO W H C- SD-W M-D P-0 28
S. EPA CL REV 0

1 - EPA SAMPLE NO.
INORGANIC ANALYSES DATA SHEET

Lab Name: WHC PAL_
Lab Code: BX17 Case No.: C40
Matrix (soil/water): WATER
Level (low/med): LOW__
% Solids: 0.0

d987
Contract: J987

SAS No.: C1 S G No.: J984T
Lab Sample I: J987
Date Received: 09/30/92

Concentration Units (ug/L or mg/kg dry weight): MG/L_

0D

-S

Color Before:
Color After:

CAS No.

7440-38-2
7440 -39-3
7440-43-9
7440-47-3
7439-92-1
7782-49-2
7440-22-4

YELLOW_
YELLOW-

Analyte |Concentration

Arsenic_
Earliurnm
Cadmi urn
Chromium-
Lead
Sel en ium
Silver_

0.300000
0.103040
0.070000
7.055620
0.710000
0.830000
0.100000

Q

N-_

Clarity Before: CLEAR
Clarity After: CLEAR-

FORM I - IN jit

'ents:

Texture:
Artifacts:



INDUCTIVELY COUPLED PLASMA
CORE C40 COMPOSITE/SEGMENT_Q_ SAMPLE IDJ__6

PREPARATI ON TCLP
d flrti a

a-n ADNDLWUM I REV u
NALYTE SAMPLE RESULTS QUALIFIERS

1 2 3_____ 2 3 4 5 6 7 8 9 10 11 12 13

Sb

As .321500 mg/L

Ba .041130

Be

Cd .070000 U

Ca

Cr .120000 U

Co

Cu

Fe

Pb .710000 U

Mg

'n

Ni

K

Se .830000 U UJ UJ

Ag .100000 U UJ

Na

Zn

Bi

B

Ce

La

P

Si

Sr

S

n

Ti -L 2 6Zr

7



INDUCTIVELY COUPLED PLASMA
CORE04A COMPOSITE/SEGMENT_._ SAMPLE

PREPARATION TCLPww r-n-w M-nP-f2 A]DENDUM
IDJ98

I REV 0
LNALYTE SAMPLE RESULTS -- QUALIFIERS

A 1 2 _3 4 5 6 7 8 9 10 11 12 13

Al _ _ _ _ _ _ _ _

Sb

As .300000 mg/L U UJ
Ba .103040

Be

Cd .070000 U

Ca

Cr 7.055620

Co

Cu

Fe

Pb .710000 U

Mg
In

Ni

Se .830000 U U , Ui

Ag .100000 U U-

Na _________

Zn _________

Bi

B

Ce

La

P

Si

Sr _________

Ti---

Z r.-



INDUCTIVELY COUPLED PLASMA
CORE C40 COMPOSITE/SEGMENT Cl SAMPLE ID..J_9l0_

PREPARATION TCLP
-a eths~h ni-078 ADDErNDUM I REV 0

NA LY V. M E RSULT; QUALIFIERS

-,1 2 3 4 5 6 7 8 9 10 11 12 13

Al

Sb

As

Ba 48.977200 mg/L

Be

Cd .762933

Ca

Cr 9.076867

Co

Cu

Fe

Pb 12.759100

M1

Ni

K

Se

A .964333 J J J J

Na

Zn

Bi

Ce _ _ _ _ _ _

La

Si

Sr

S

STi- - - . - -

Zrw



SAMPLE MANAGEMENT AND ADMINISTRATION Manual WHC-CM-5-3
Section 2.0, REV 0

DATA VALIDATION FOR RCRA ANALYSES Page 21 of 24
Effective Date 08/27/90

WHC-SD-WM-DP-0p5g JpUM 1 REV 0
LEVEL C DOCUMENTATION

Westinghouse
-Hanford Comnpany

OSM RCRA LEVEL C DATA ASSESSMENT

DATE 3 ' ' SAMPLES/MATRIX &

REVIEWED BY , 7'

LABORATORY 2 - ,Z/ vgc

CASED 55r /* -/0

SOGI C ' C,'

QUALITY CONTROL CHECK

1. £c.-, P'&7'-

3. Ast C

4. Ccc-

5. A 1/. a cr

6. 5C5

8. X/ 7/' r

9. t74r,",t~

10. -CIA
0 - data had no problems
X - data qualified due to
N - data qualified due to

OVERALL ASSESSSMENT:

ASSESSMENT SUMMARY

ANALYSIS 1,2

X

X

0

C

minor problems
major problems/some data may be

NOTES:

o Refer to the corresponding attachments for explanation of any problems.

K

unusable



SAMPLE MANAGEMENT AND ADMINISTRATION Manual WHC-CM-5-3
Section 2.0, REV 0

DATA VALIDATION FOR RCRA ANALYSES Page 22 of 24
Effective Date 08/27/90

WHC-SD-W-DP- 28  ADDENDUM 1 REV 0
APPENDI (E c

LEVEL C DOCUMENTATION (cont)

RCRA LEVEL C QC

Name Date __ ~ _ '

QC Check:

COIAENTS: 'TAe /Joar ra-4 c at ? war ccJ od ,

TAe CC t' t-c/4r's t%.r ,AU onS _" k-eCe not

errorr re/ate J A Ang./L f/'ca/ Ad/ & a7n Ccc,

s A O-n/ 1-e 5re /-ex ?' C/ro,,' at 71

not ra-n 45 e, .,11-ere.ce> cArc/c,

7

sample I constituent yAlue/ual

-' CY C/ft a/7

/15 f? 9

//, 6<7/0

sample I constituent value/ual

.; / Y 7 C ito <: 1 'i -- ,:n t2

-5'c

-5-

/1A%

<Kr

49;

/21/2t

6,1/

250
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SAMPLE MNAAGEMENT AND ADMINISTRATION Manual WHC-C-5-3
Section 2.0, REV 0

DATA VALIDATION FOR RCRA ANALYSES Page 21 of 24
Effective Date 08

WHCaSD-W DPO2A* nADDEDU i RE
LEVEL-CMOCUMPENDIX E

LEVEL C DOCUMENTATION

tG" Westinghouse
Hanford Company

DATE 3- V--f

REVIEWED BY , P /2
LABORATORY 2 2 -

CASE k /0r c
SOG # '

OSM RCRA LEVEL C DATA ASSESSMENT

SAMPLES/MATRIX 749c

DATAASESSMENT_ SUMMARY

QUALITY CONTROL CHECK ANALYSIS

2. cc V/

3.

9. CcA
g0. C/2, /aG

0 - data had no problems
X - data qualified due to minor problems
N - data qualiFied due to major problems/some

OVERALL ASSESSSMENT:

6-

data may be unusable

NOTES: -, t- 251

o Refer to the corresponding attachments for explanation of any problems.

'0

4-

ell



SAMPLE MANAGEMENT AND ADMINISTRATION

DATA VALIDATION FOR RCRA ANALYSES

Manual
Section
Page
Effective Date

WHC-CM-5-3
2.0, REV 0

22 of 24
08/27/90

WHC-SD-WMDP-028 APPENAQDENDUM 1 REV
LEVEL C DOCUMENTATION (cont)

0

RCRA LFLCEL C

Date

COI4MENTS: FeC /t'er rone daa 5 0a' oa ' o/ote.

7-?- A,/rcre-f Ct7'on ZAr .r7/ A, 4 Cers

Ae4 rc ca.dec/ wva/cer ot Ys4e i/A./ c/a 7%a 7~c,

e'c r re.cC C'cr c 4 ser-,/za d4' smot ,> c</. aa-,

.. h8 ,&': y/,o> %e roata/e re cco4-0.9 c/atc wec-e

yK~ SC/' re'oo/d Ae a?' /ccrr t-o t,',er txc YsOc S-

sam4le I t yAlue/ual sample f constituent value/nual

. L252

-of -

Name

N QC Check:



WHC-SD-wM-Dp-o028
ADDENDUM 1 REV 0

c3o

Radiochemical Analyses

A.L 253
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RADIOCHEMICAL ANALYSIS
COREC4 COMPOSITESJL.

0'

254
MAR 1993 V

RECEIVED
Osm DMo

A%:

..=IA An uipwvi IREV 0
ANALYTE SAMPLE QUALIFIERS

RESULTS
1 2 3 4 5 6 7 8 9 10 11 12 13

TOTAL .0789 MCi/g C C
ALPHA

TOTAL 50.3 C C
BETA

TOTAL 9.32x106  C C
U (1,560 Igg
GEA

Cs-137 13.5 C i J

Eu-154 <.0185 C UJ Ui

Eu-155 <.0311 C U Uii _j

Am-241 <.0748 C _ i

Co-60 <.00683 C U.)J UJ

1-129 <.0139 Ui C Ui

AEA

Pu .0349 C 0 C
239/240

Pu-238 <.00449

Am-241 .00805 R R J C C

Cm-244 No Detect

Np-237 <.0216

BETA 9.76 C C J C
Sr-90

LIQUID
SCINT

Tc-99 .0356 - -C __

H-3 .000389 C C

C-14 .000306 C

Se-79 <.000125 C



RADIOCHEMICAL ANALYSIS
COREC49 COMPOSITEQ2.

Wwr-n-s-WM-DP-029 ADDENDUM 1 REV O
ANALYTE SAMPLE QUALIFIERS

RESULTS 1 2 3 4 5 6 7 8 9 10 11 12 13

TOTAL .0717 pCi/g C C
ALPHA

TOTAL 38.8 C C
BETA

TOTAL 5.27x10 6  C C
U (1,860 14/g)
GEA

Cs-137 10.9 C C

Eu-154 <.00181 C C

Eu-155 <.0290 C _ _ C

Am-241 <.0689 C C

Co-60 <.00654 C ___-_-C

1-129 <.0954 UJ_ C Ui

AEA

Pu .0834 C 3 C
239/240

Pu-238 <.00450

Am-241 .0141 R R 0 C C
C

Cm-244 No Detect

Np-237 <.0216

BETA 7.71 C C C J C
Sr-90

LIQUID
SCINT

Tc-99 .0283 _ C C C

H-3 .000779 C C

C-14 .000182 C _

Se-79 <.000123 C

!I!1 255
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RADIOCHEMICAL ANALYSIS
CORE_41_ COMPOSITEQS_

SA utENDu
ANALYTE SAMPLE QUALIFIERS

RESULTS
S _2 3_ 4 5 6 7 _ 8__ 9_ 10 11 12 1

TOTAL .123 uCi/g C C
ALPHA

TOTAL 52.4 C C C
BETA

TOTAL 0.00
U (2,820 pg/g)

GEA

Cs-137 20.0 C C
Eu-154 <.0159 C c 
Eu-155 <.0376 C _ -C

Am-241 <.0896 C C
Co-60 <.00682 C __C

1-129 <.0183 C
AEA

Pu .0549 3 C J C
239/240

Pu-238 No Detect

Am-241 .0128 R R C ___ _C

Cm-244 No Detect

Np-237 <.0215 C C

BETA 11.8 C C C J C
Sr-90

LIQUID
SCINT

Tc-99 .0429 C C

H-3 .000420 C C

C-14 .000349 C

Se-79 <.000126_C

= ~~~ ~& 4 .fr 0..= =. -

256
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RADIOCHEMICAL ANALYSIS
COREC41

1 REV O
- 0

ANALYTE AMPLE ____ QUALIFIERS
RESULTS 2 3 4 5 6 7 8 9 10 11 12 13

TOTAL .115 pCi/g R C R
ALPHA

TOTAL 45.8 C
BETA

TOTAL N/A J J
U (2,820 Ag/g)

GEA

Cs-137 24.3 C c

Eu-154 <.0210 C C

Eu-155 <.0390 C C

Am-241 <.0970 C C

Co-60 <.00660 C C

1-129 <.0504 R R C

AEA

Pu .0449 C J C
239/240

Pu-238 <.00450

Am-241 .0131 R R C C

Cm-244 No Detect

Np-237 <.00324 C C

BETA 8.74 C C C
Sr-90

LIQUID
SCINT

Tc-99 .0374 c C C

H-3 .000697 C C

C-14 .000224 C

Se-79 <.000147 C

257

COMPOSITEL2

A nftdUM
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CORE 4

WHr-Sn-wM-fl

RADIOCHEMICAL ANALYSIS
1 SEGMENT_.f-1_ SAMPLE IDJ_..15

flr tif I REV
r~r[ I t fl

A 'Ii nJ'

~1.

258

0

ANALYTE SAMPLE QUALIFIERS
RESULTS 1_ 2 3 4 5 6 7 8 9 10 11 12 13

TOTAL .145 pCi/g C C C
ALPHA

GEA

Cs-137 7.20 C C

Eu-154 <.00380 C C

Eu-155 <.00980 C C

Am-241 <.0235 C C

Co-60 <.00120 C -__ C



RADIOCHEMICAL ANALYSIS
CORE 41 SEGMENT_6H-1- SAMPLE ID J814

WRC-SD-WM-DP-028 AnnENDUM 1 REV O

259

ANALYTE SAMPLE QUALIFIERS
RESULTS 1 2 3 4 5 6 7 8 9 10 11 12 13

TOTAL .141 Ci/g C C C
ALPHA

GEA

Cs-137 7.26 C C

Eu-154 <.00370 C C

Eu-155 <.0100 C C

Am-241 <.0240 C C

Co-60 <.00126 C C

_7

TE



RADIOCHEMICAL ANALYSIS
CORE 41 SEGMENT 2H-1 SAMPLE IDJ83_6

WHC-SD-WM-DP-028 A r~irMfll I REV O

. 260

ANALYTE SAMPLE OUALIFIERS
RESULTS 1 2 3 4 5 6 7 8 9 10 11 12 13

TOTAL .142 pCi/g C C
ALPHA

GEA

Cs-137 45.7 C C

Eu-154 <.0170 C C

Eu-155 <.0520 C C

Am-241 <.130 C C

Co-60 <.00650 C

n

N

r

0'



RADIOCHEMICAL ANALYSIS
CORE 41 SEGMENT 2H-1 SAMPLE ID J837

eCf-lAA-nf-no ADDENDUM 1 REV O

!1!- 261

t I r%

ANALYTE SAMPLE QUALIFIERS
RESULTS 2 3 4 5 6 7 8 9 10 11 12 13

TOTAL .171 uCi/g C C
ALPHA

GEA

Cs-137 47.1 C C

Eu-154 <.0180 C C

Eu-155 <.0550 C C

Am-241 <.130 C C

Co-60 <.00580 C C
-D

11,



RADIOCHEMICAL ANALYSIS
CORE HOT CELL BLANK

WHn-Sri-wM-DP-f29 AflflENDfUM I REV O

K -~ 262

ANALYTE SAMPLE QUALIFIERS
R E S U L T S - --T ----S

1 2 3 4 5 6 7 8 9 10 11 12 13
TOTAL <1.13x10' C C U
ALPHA uCi mL I
TOTAL .000782 C C J
BETA I Ci/mL

GEA

Cs-137 .000412

Eu-154 <1.62x106- U-

Eu-155 <1.86x10-6 U-

Am-241 <4.31x10-6 U-

Co-60 <5.45x10- 7 U.

N

A



RADIOCHEMICAL ANALYSIS
CORE FIELD BLANK

tA~re-WM-LfDP-fl28O AffENDUlhM I REVfl
ANALYTE SAMPLE QUALIFIERS

RESULTS __ 1 2 3 4 5 6 7 8 9 10 11 12 13

TOTAL <1.13x10-6  C C UJ
ALPHA pCi/mL

TOTAL .000136 C C J
BETA Ci mL

GEA I I I I

Cs-137 .000176

Eu-154 <1.79x10 6

Eu-155 <1.53x10'

Am-241 <3.36x106

Co-60 <5.45x10

-.L 263



WHC-SD-Wije.Dp-028
REV D

ADDENDUM f REV o---
The sulfur determined on the acid ICP, converted to sulfate, compared to the
sulfate determined by IC shows good agreement for cores and composite samples.
The same comparison of phosphorus (from the ICP) with the IC phosphate shows
that the converted phosphorus is nearly a factor of four (4) to five (5)
higher than the IC phosphate.

The pH is very consistent. at about 9.7. Only "less than" values were obtained
for ammonia. Poor duplicate analysis results were obtained for the TIC,
ranging from a core 40 composite 2. Spike recoveries were all 100 ± 8%. TOC
results were nearly an order of magnitude lower (1000 jg/g), or reported as
"less than" values. The analytical units were changed to sg/g for the blanks
on the data summaries, and may not agree with what is on the analytical card.
All cyanide results obtained were "less than" values. Both the percent water
and TGA results were between 51% and 63%. The RPD's were within ±25% (25.45%
for core 38 composite 1).

Radiochemical Analysis

Most of the radionuclides are determined on the fusion due to the acid
insolubility of actinide and Sr compounds. Tritium and C-14 are determined on
the water digestion. The same quench curve (calibration curve) is used for
C-14 and Se-79.

Spike recoveries are used to correct for chemical yield. In the cases where
two spike recoveries are reported in the analytical summaries, one under the
other, the second spike (bottom) corresponds to the duplicate result. Pu-238
is reported as part of the Pu-239 analysis, using the spike dat from the
Pu-239 procedure. Cm-244 is reported only if seen on the Am-241 mount.

Calibration of the alpha proportional counters (APC) is performed as follows.
A standard source is prepared by the standards laboratory and used to
calibrate one of the three detectors. Since the calibration standard is not
durable enough for daily use, a secondary source is prepared and the activity
of the secondary source is assigned using the calibrated detector. The
secondary source is counted daily on all three APC's and tracked using the
LMCS system. The detectors pass the daily check if the calculated efficiency
for each detector is within 50% ±0.25% (100% "recovery"). The LMCS data for
the APC's and EDP codes are listed in the "Precision and Accuracy Statement"
section.

Spike recoveries for uranium ranged from 94.1% to 119.7%. Sample data across
all core composite samples was between 1800 and 2800 ug/g, with all RPD's
under 20%.

Total alpha and total beta RPD's were under 20% with spike recoveries ranging
from 87.4% to 97.3%. The total alpha results are 1.5 times the sum of the Pu
and Am results for all core composite samples except core 40 composite 2 (this
sample had a higher Pu result). The high ratio of the AT to the Pu and Am
results indicates 1) the potential presence of undetermined alpha emitters, 2)
beta cross-talk (unlikely due to the beta activity present), or 3) incorrect
Pu or Am recoveries (incomplete exchange with the spike). The ratio of the
total beta to the sum of the Sr/Y and Cs-137 results show guod agreement (.77
to 1.02) for the activity balance of the beta emitters.

ilk 264 M 1



WH C- SD-VWND P-028
REV 0 ADGEZUM I RE

Cs-137 was the only isotope found at concentrations which could be quantified
by gamma spectroscopy. As stated above, the beta activity based on the Cs-137
results from gamma spectroscopy, agreed with the gross beta determination.

The Pu spike recoveries ranged from 34% to 75%. Am recoveries were poor,
ranging between 5% and 15%. No Pu-238, Np-237 or Cm-244 were present above
detection levels. Spike recoveries for Np-237 were consistently low at around
7-95%.

Tc-99 results ranged from 0.03 to 0.05 uCi/g with spike recoveries from 65% to
83%. 1-129 results were all "less than" values, therefore no counting error
could be determined. Spike recoveries ranged from 18% to 86%. There are
indications that 1-129 is lost during the acidification of the fused sample.
This will require the development of an alternate digestion procedure for
future work. Sr-90 results ranged from 8 to 12 uCi/g with spike recoveries
from 88% to 92%. The results for H-3 varied from 0.0004 to .0009 uCi/g (less
than six times the detection limit) with spike recoveries from 92% to 99%. The
tritium procedure LA-218-113 was changed to LA-218-114 for analysis subsequent
to C-10. This procedure uses microdistillation columns in place of the
normal glass distillation equipment. Se-79 and C-14 were at or below
detection limits (less than three times the detection limit), while spike
recoveries ranged from 88 to 90%. A C-14 LMCS standard failure is noted for
BX]07-C41-CC1 (65.1%), this occurred during the second re-run. No standard
material is available for Se-79.

Physical Measurements

DSC, TGA, and weight percent water analyses were requested on each core
composite. No exotherms were observed in any of the core composite samples. A
duplicate DSC was not ran on core 41 composite 1. TGA and percent water
results are in the same range as found on the segment samples, 50% to 63%.

A 265 .£2 18



SAMPLE MANAGEMENT AND ADMINISTRAT

DATA VALIDATION FOR RCRA ANALYSES

WH C-SD-WMDP-028

ION Manual
Sect ion
Page
Effective Date

ADDENDUM 1
CPPENDIX E

C DOCUNENTATION

WHC-C-5-3
2.0, REV 0

21 of 24
08/27/90

REV O

westnhouse
Namono Cap

0SN CU. LEVEL C DATA ASSESSMENT

DATE J-j/ -'?3

REVIEWED BY rfd6 czO

LABORATORY RiZ -S

CASE 0 A X /07 e4/e/-e
SOG 0 .7ThnE A

SAMPLES/NATRIX YYr 99R 7

OATA ASSESSMENT SWMARY

QUALITY CONTROL CHECK ANALYSIS

1. 11 r -Q

2. Jj , ., -

3.

4.

6.

8.

9.

10.

0 - data had no problems
I - data qualified due to minor problems
N - data qualified due to major problems/some data may be unusable

OVERALL ASSESSSMENT: Ai J)(6 a e n rw a a /1t L y

da - e" YI&-1' (' /& l a Xx v

NOTES:

o Refer to the corresponding attachments for explanation of any problems.

4i



SAMPLE MANAGENENT AND ADMINISTRATION Manual WHC-C-5-3
Section 2.0, REV 0

DATA VALIDATION FOR RCRA ANALYSES Page 22 of 24
Effective Date 08/27/90

WHC-SD-WM-DP-028
APPENDIX E ADDENDUM 1 REV O

LEVEL C DOCUMENTATION (cont)

RCRA LEVEL C C

QC Check: '' - ~/

COA9ENTS: , 4 ,az

ACTION:

samale # constituont
yqcfa 6;

yue/Qual samle # constituent value/aual

T267

of

L-11

Nam. Date 9-.1 -93



WHC-SD-WM-DP-028 ADDENDUM 1 REV 0

APPENDIX 3
OSM HIGH LEVEL RADIOCHENICAL DATA ASSESSMENT

DATE SAMPLES/MATRIX ....
REVIEWE& Ira

LABORATORY .C )4-

CASE I l - - - .

5BG 0 C01?4 40D

Cc m6. y 7 2- DATA ASSESSMENT SUMMARY

QUALITY CONTROL CHECK ANALYSIS . -

1. Chain of Custody

2. Initial Calibrations

3. Efficiency Checks

4. Background Checks

5. Preparation Blanks

6. MS/Tracers/Carriers

7. Duplicate Analyses

8. LCS A

9. Other
0 - data had no problems
X a data qualified due to minor problems
M - data qualified due to major problems/some date may be

OVERALL ASSESSMENT:

NOTES:

il 268

unusable

* Refer to the corresponding attachments for explanation of any
problems.

I



WHC-SD-WM-DP-028

ADDENDUM 1 REV 0
APPENDIX B

OSM HIGH LEVEL RADIOCHEMICAL DATA ASSESSMENT

DATE T h SAMPLES/MATRIX 9J%

REVIEWED BY/)gtrfl4 ..'- - -

LABORATORY : z. .s\

CASE # t /07

SDG # C- ' t0 Zt+L'F' f,2
I CoAP. DATA ASSESSMENT SUMMARY

QUALITY CONTROL CHECK ANALYSIS 7aJA

1. Chain of Custody 6

2. Initial Calibrations

3. Efficiency Checks

4. Background Checks Lc40

5. Preparation Blanks

6. MS/Tracers/Carriers

7. Duplicate Analyses ' _

8. LCS --' X CZ 1

9. Other
0 - data had no problems
X - data qualified due to minor problems
M - data qualified due to major problems/some date may be unusable

OVERALL ASSESSMENT: S , &C-3 4t J £i

NOTES: >

* Refer to the orrespondig attachments for explanation ol any
problems.
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SAMPLE MANAGEMENT AND ADMINISTRATION Manual NHC-CM-5-3
Section 2.0, REV 0

DATA VALIDATION FOR RCRA ANALYSES Page 21 of 24
Effective Date 08/27/90

WHC-SD-WM-DP-028 ADDENDUM 1 REV 0
APPENDIX E

LEVEL C DOCUMENTATION

Wes"Remose
Kantord QUOMan

OSN RCRA LEVEL C DATA ASIESSHENT

DATE -10-73

REVIEWED BY 6trpctp

LABORATORY 22L- .
CASE# k/e7 C

SOG I T i?,f

QULITY CONTROL CHECK

1.

2. 14n9
3. Ll6f 1Yxl7

4. , ig .(,k-

5. Aehve i

6. /9t. Z HnA

7. -

a. DaA-)1

9.

10. _

SAMPLES/MATRIX

DATA ASSESSMENT SUMMARY

ANALYSIS

zk

0 - data had no problems
X - data qualified due to minor
N - data qualified due to major

OVERALL ASSESSSNENT:

problems
problems/some data may be unusable

NOTES: Z7

o Refer to the corresponding attachments for explanation of any problems.

IC)

014

_



SAMPLE MANAGEMENT AND ADMINISTRATION Manual WHC-CN-5-3
Section 2.0, REV 0

DATA VALIDATION FOR RCRA ANALYSES Page 22 of 24
Effective Date /27 0
uEAnf U 1I TNL V

WH-MD-W-ruo #A
APPENDIX E

LEVEL C DOCUMENTATION (cant)

RCRA LEVEL C DC

Date 2?-/o-q3

C
CWIENTS: , 1 A 3 /. Fwor

AlaAf ± 5 WYr

1 k.,
ALC6 . i-Q CAL +yze a bId

ACTION:

sample # constituent
T R 6 ' t 9 a

1:1

p 0

yllue/gual
C '

c/I

C /
'.<. W5;

samale I constituent

of

Nam C5 1(y

QC Check: f5 , q

value/nual

e' ll I. ,,e /' - - a 1e



SAMPLE MANAGEMENT AND ADMINISTRATION Manual WHC-CM-5-3
Section 2.0, REV 0

DATA VALIDATION FOR RCRA ANALYSES Page 21 of 24
Effective Date 08/27/90

WHC-SD-WM-DP-028 ADDENDUM 1 REV U
APPENDIX E

LEVEL C DOCUMENTATION

wua ghouse
Haniord Comn

OSM RCRA LEVEL C DATA ASSESSNENT

DATE s-/c-gSq

REVIEWED BY r75&va, c

LABORATORY 2 R 2 - 5

CASE P &I7 / Q C.I

sMG # r~9R i

SAMPLES/MATRIX L

DATA ASSESSMENT SUMMARY

QUALITY CONTRL CHECK

1. /1 n(

3. Zrkm,2Yfl /%/,
4. R .E ( - ?

7. kc

9.

10.

ANALYSIS

XC

-a

0 - data had no problems
X - data qualified due to
N - data qualified due to

OVERALL ASSESSSNENT:

minor problems
major probleus/some data may be unusable

NOTES: ----

a Refer to the corresponding attachments for explanation of any problems.

N



SAMPLE MANAGEMENT AND ADMINISTRATION Manual WHC-C-5-3
Section 2.0, REV 0

DATA VALIDATION FOR RCRA ANALYSES Page 22 of 24
Effective Date 08/27/j9
AnfrlFJDUM i REV 

WHC-SD-WM-DP-03ENDIx E
9 -- - 5' - - -

LEVEL C DOCUMENTATION (cont)

RCRA LVFL. C DC

Name 5 Date 3 -ic-9?

2 4c Ceck : q L)

COH4ENTS: / eA7k cv - rn/ a /a&1.

ACTION:

samoe # constituent

CT9 iR . 19o0
YAJbe/aual

ul4u

RPD ..O<T9

samnle I constituent

I',

11lue/gual

273
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SAMPLE MANAGEMENT AND ADMINISTRATION Manual - WHC-C-5-3
iSection. 2.4, REV 0-

DATA VALIDATION FOR HIGH LEVEL -. Page 12 of 21
RCRA/CERCLA RADIOCHEMICAL ANALYSES Effective Date February '01, 1991

WHC-SD-WM-DP-028 ADDENDUM 1 REV 0
APPENDIX B

OSM HIGH LEVEL RADIOCHEMICAL DATA ASSESSMENT

DATE 3111 I?44l . SAMPLES/MATRIX

REVIEWED BY

LABORATORY

CASE 107
$DG # CO-k

QUALITY CONTROL CHECK

1. Chain of Custody

2. Initial Calibration

3. Efficiency Checks

4. Background Checks

5. Preparation Blanks

6. MS/Tracers/Carrier

7. Duplicate Analyses

8. LCS

9. Other
0 - data had no p
X w data qualifie
M * data qualifie

OVERALL ASSESSMENT:

DATA ASSESSMENT SUMMARY

ANALYSIS 1 A- T 2J

s - to

roblems
d due to minor problems
d due to major problems/some date may be

NOTES:

* Refer to the corresponding attachment for explanation of any
problems.

-L 74

(9

0'

-v
.1-1

unusable

.~2



WHC-SD-WM-DP-028

ADDENDUM I REV O

APPENDIX B
OSM HIGH LEVEL RADIOCHEIICAL DATA ASSESSMENT

DATE 4.SAMPLES/MATRIX t-_ / scAJ

REVIEWED B7.-..3 5-

LABORATORY Wam . i -

CASE # 10-7 .

SDG # CQW6 *0

DATA ASSESSMENT SUMMARY

QUALITY CONTROL CHECK ANALYSIS 6 04

1. Chain of Custody L)

2. Initial Calibrations

3. Efficiency Checks

4. Background Checks

5. Preparation Blanks C
6. MS/Tracers/Carriers - -

7. Duplicate Analyses C
8. LCS

9. Other
* D - data had no problems
X a data qualified due to minor problems
M - data qualified due to major problems/some date may be unusable

OVERALL ASSESSMENT: t,

NOTES:

275

* Refer to the corresponding attachments for explanation of any
problems.



WHC-SD-WMDP- 0 2 8 ADDENDUM I REV 0
SAMPLE MANAGEMENT AND ADMINISTRATION - -Manual . WHC-CM-5-3

DSection;i - 2.4, REV o-
DATA VALIDATION FOR HIGH LEVEL Page 12 of 21
RCRA/CERCLA RADIOCHEMICAL ANALYSES Effective Date February 01, 1991

APPENDIX B
OSM HIGH LEVEL RADIOCHEMICAL DATA ASSESSMENT

DATE 31ylq 7 SAMPLES/NATRIX

REVIEWED BY

LABORATORY

CASE.#

$DG f 6 -I

FATA AcreturnT cIIUACY

QUALITY CONTROL CHECK ANALYSIS

1. Chain of Custody 0

2. Initial Calibrations CA

3. Efficiency Chocks

4. Background Checks C - C,10

5. Preparation Blanks

6. MS/Tracers/Carriers 9 &A a-
7. Duplicate Analyses C

8. LCS

a' 9. Other
0 . data had no problems
X - data qualified due to minor problems
M * data qualified due to major problems/some date may be unusable

OVERALL ASSESSMENT: 64-

(E:o f4 "t

4~g 5 1 0 rW~iO~f ~'A< I. 62 , ) ff#44AL:

NOTES: $t"nj ov/j4 rc....dql
U9 U

* Refer to the corresponding attachments for explanation of any
problems.

276
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wur-.D-WM-OP-028
SAMPLE MANAGEMENT AND ADMINISTRATION

DATA VALIDATION FOR HIGH LEVEL
RCRA/CERCLA RADIOCHEMICAL ANALYSES

AnNF~nuM 1 REV
Manual NHC-CM-5-3
.Section 2.4, REV 0 -
Page 12 of 21
Effective Date February '01, 1991-

OSM HIGH

DATE 3 A 3

REVIENED BY -JkI

LABORATORY

CASE # 0$W10 7

SDG # C Y CIc

APPENDIX B
LEVEL RADIOCHEMICAL DATA ASSESSMENT

SAMPLES/MATRIX

A)

DATA ASSESSMENT SUMMARY

QUALITY CONTROL CHECK ANALYSIS t

1. Chain of Custody

2. Initial Calibrations

3. Efficiency Checks y C _____

4. Background Checks V -C. A

5. Preparation Blanks 0 0

6. MS/Tracers/Carriers _ C-- K C

7. Duplicate Analyses 0 0

8. LCS _ _ _ _

9. Other
0 - data had no problems
X - data qualified due to minor problems
M - data qualified due to major problems/some date may be unusable

OVERALL ASSESSMENT:
~C( ,~&A O #'C~

NOTES: ( $oeatts4 %p '-~'"

* Refer to the corresponding attachments for explanation of any
problems.

277
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SAMPLE MANAGEMENT AND ADMINISTRATION Manual NHC-CN-5-3
Section 2.0, REV 0

DATA VALIDATION FOR RCRA ANALYSES Page 21 of 24
Effective Date 08/27/90

WHC-SD-WM-DP-028 ADDENDUM RV
APPENDIX E

LEVEL C DOCUMENTATION

westfngbous
- anford comTOW

OSN RCRA LEVEL C DATA ASSESSMENT

DATE 2 -/0 - '?-?

REVIEWED BY 61'rce

LABORATORY 222-5

CASE 8X /'7 C4/C/

SO # 8 _?A

SAMPLES/MATRIX

TA ASSESSE

QUALITY CONTROL CHECK ANALYSIS

1. d

2. 12l" T 6

3.

5. tydate ha d (4k
6. Pr, 6nnjh
7.sa

9.

10. _______

0 - data had no problems
X - data qualified due to minor p
M - data qualified due to major p

OVERALL ASSESSSMENT:

VT SUNKARY

roblens/some data may be unusable

NOTES:

a Refer to the corresponding attachments for explanation of any problems.

I,',

A.

T172 5'



SAMPLE MANAGEMENT AND ADMINISTRATION Manual WHC-CM-5-3
Section 2.0, REV 0

DATA VALIDATION FOR RCRA ANALYSES Page 22 of 24
Effective Date 08/27/90

w4rSWD-w OP-E?0 ADDENDUM
APP~ENI E

LEVEL C DOCUMENTATION (cont)

RCRA LEVEL C QC

Nam

qc eckma:

Date T- /a -C?

CWIAENTS: Ali J nflpnle2

(SN
flh/(nYfllf AcY'N .

ACTION:

simple L constituent
W9qg 10 g9// d

Waue/gual
cc,Ta

RPo 2.c. JT'

of

sadle I constituent

279

1 REV U

> - E 4



SAMPLE MANAGEMENT AND ADMINISTRATION Manual WHC-C-5-3
Section 2.0, REV 0

DATA VALIDATION FOR RCRA ANALYSES Page 21 of 24
Effective Date 08/27/90

WHC-SD-WM-DP-028 ApDENDUM 1 REV 0
APPENDIXNE

LEVEL C DOCUMENTATION

Hanford company
OSM RCRA LEVEL C DATA ASSqSNE

DATE 3 -I- 3 SAMPLES/MATRX jq2(

REVIEWED BY c5t - .

LABORATORY &-s 0

CASE I 6 X_ 167

SOG I i. .A

Tr 4

DATA ASSESSMENT SUMMARY

QUALITY CONTROL CHECK ANALYSIS i 3/40

1. /*6>0

2. A/ J r ,0 --

3. -fY UJne.H 6.-

4. B,~ -- -Za _

6. /a oA

7. L L*

a. y

9.

10.

0 - data had no problems
X - data qualified due to minor problems
N - data qualified due to major problems/soe data may be unusable

OVERALL ASSESSSNENT:

NOTES:
!IL 280

o Refer to the corresponding attachments for explanation of any problems.

C,'

-ft

S



S
4o04



SAMPLE MANAGEMENT AND ADMINISTRATION Manual WHC-CM-5-3
Section 2.0, REV 0

DATA VALIDATION FOR RCRA ANALYSES Page 22 of 24
Effective Date 08/27/90

WHC-SD-WM-DP-028
APPENDIX E ADDENDUM 1 REV O

LEVEL C DOCUMENTATION (cont)

RCRA LEVEL C QC

Nan 54ot,

QC Cheo: -4 4,e

Cate 1-/o -93

R /9

WIPENTS: /a Jcey cnA- n~ 7 milK,;, /
-L/ A/ gAkb 4 sAd.

jq 24

a--? 2 6

Dup /. 4n,1.

samle I constituent

iC7

R0C. .qi.c

277

samle I constituent

281

NO

C ACTION:

value/aual

Ene rg ,v / ha n

i11 $1#2a?"$i$y1



SAMPLE MANAGEMENT AND ADMINISTRATION Manual WHC-CM-5-3
Section 2.0, REV 0

DATA VALIDATION FOR RCRA ANALYSES Page 21 of 24
Effective Date 08/27/90

WHC-SD-WM-DP-028 ADDENDUM 1 REV 0
APPENDIX E

LEVEL C DOCUMENTATION

westinghoLA
-Hanford Cmpny

OSM RCRA LEVEL C DATA ASSESSMENT

DATE

REVIEWED BY 0 S -V 644n"'

LABORATORY M2 - S /to

CASE I 'Z> S 3x /.7

SOG I C 1/ V . C'/ 2

SAMPLES/MATRIX ITI2 S'
Wt.

DATA ASSESSMENT SUMMARY

QUALITY CONTROL CHECK

1. CAct 4Aprr7a4

2. /0

3.

4. gC41eS

S. 4tSLU4

7.

8.

9.

10.

ANALYSIS ,AJ,-2-S2
a
ci

C

C

C)

C

0 - data had no problems
X - data qualified due to minor problems
N - data qualified due to major problems/some data may be unusable

OVERALL ASSESSSMENT: -/ ) A tt t..4 /-' 4'-' ej,,n5

NOTES:

o Refer to the corresponding attachments for explanation of any problems.

Q

6cct

I

f,71



SAMPLE MANAGEMENT AND ADMINISTRATION Manual WHC-CM-5-3
Section 2.0, REV 0

DATA VALIDATION FOR RCRA ANALYSES Page 22 of 24
Effective Date 08/27/90

WHC-SD-WM-DPgj E ADDENDUM
LEVEL C DOCUMENTATION (cont)

RCRA LVfL C OC

Name Date

QC Check:

COMENTS:

ACTION:

samol@ I contituent

Ce/l/ 2

value/gu

C f,c(f

C '// C I

sample I constituent

283
-- of __

1 REV O

71;

value/e Al

/u , -. -7 2 C I, - 7-



SAMPLE MANAGEMENT AND ADMINISTRATION

DATA VALIDATION FOR RCRA ANALYSES

Manual
Section
Page
Effective Date

WHC-SD-WM-DP-028 ADDENDUM 1
APPENDIX EC OCMETAIO

LEVEL C DOCUMENTATION

WHC-C-5-3
2.0, REV 0

21 of 24
08/27/90

REV O

ftstinghouse
Kanfon Compan

0S CRA LEVEL C DATA AS5ESSNUN

DATE a-O -93

REVIEWED BY -tyoc )

LABORATORY 22i- 5

CASE * 6 X / 0'7

SG 0 rTr 2PP A

SAMPLES/MATRIX A/sp .?37

(czbei-

QUALITY CONTROL CHECK

1. ew- &y/er

2.

3.

4.

S.

6.

7.

a.

9.

10.

DATA ASSESSMENT SUMMARY

ANALYSIS , 2 ;

- data had no problems
- data qualified due to minor
- data qualified due to major

ASSESSSMENT:

problems
problems/some data may be unusable

NOTES: 284

o Refer to the corresponding attachments for explanation of any problems.

t7'

0
X

OVERALL

8~921 9%~



SAMPLE MANAGEMENT AND ADMINISTRATION Manual WHC-CM-5-3
Section 2.0, REV 0

DATA VALIDATION FOR RCRA ANALYSES Page 22 of 24
Effective Date 08/27/90

WHC-SD-WM-DP-028
APPENDIX E ADDENDUM 1 REV 0

LEVEL C DOCUMENTATION (cont)

RCRA LEVEL C OC

Nama n

Qc Chock: ALe- _ 3 7

Date s-/__-_?S

COAiENTS: A1, yac.)

C~ qea h flflo wa//51'6

ACTION: A-UW-U- Qof'\) -jV

Pt~~~Vt ~ ~6j 1,!L 4L i(C

741
if

sample # constituent
rqaif, 9 X5

'1d e
It

tie RS7
value/aual

C-
C 2-

Isamle 0 mmntitu ent value/gual
nlaa15au

At 285

of _

0

C

tl'

w4rt-2 2 ;/A69



SAMPLE MANAGEMENT AND ADMINISTRATION Manual WHC-C-5-3
Section 2.0, REV 0

DATA VALIDATION FOR RCRA ANALYSES Page 21 of 24
Effective Date 08/27/90

WHC-SD-WM-DP-028
APPENDIX E ADDENDUM 1 REV L

LEVEL C DOCUMENTATION

wes-inoms
HanfKd COy

OSN RCRA LEVEL C DATA ASSESSNINT

DATE /2- /0 -? L q

REVIEWEDY _ .

LABORATORY 2-S

CASE A Y 167 7' I//E

saGe Y LRi A

SAMPLES/MATRIX 59'2 7

DATA ASSESSMENT SUWMARY

QUALITY CONTROL CHECK ANALYSIS r -90

1. / , . a

2. J40> a ying 2Lye,:
3. rL Va ynt - / V

9.

10.

0 - data had no problems
X - data qualified due to minor problems
N - data qualified due to major problems/some

OVERALL ASSESSSMENT:

NOTES: 286

o Refer to the corresponding attachments for explanation of any problems.

data may be unusable



SAMPLE MANAGEMENT AND ADMINISTRATION Manual WHC-CM-5-3
Section 2.0, REV 0

DATA VALIDATION FOR RCRA ANALYSES Page 22 of 24
Effective Date 08/27/90

WHC-SD-WM-DP-028
APPENDIX E

LEVEL C DOCUMENTATION (cont)

RCRA LEVEL C C

Name 66'" e4

QC Cheads - 0N

Oate 3 -/0 -9

COiQ4ENTS: -~n> 'A /

4e5 nt_ rceas 1.

u1' n. r1 /.-

ACTION:

sample f constiluent vilue/aual
cC

Rpb 13,0

samule I constituent

287
- of _

ADDENDUM 1 REV 0

212e F r tj

011

value/aual



SAMPLE MANAGEMENT AND ADMINISTRATION

DATA VALIDATION FOR RCRA ANALYSES

Manual
Section
Page
Effective Date

WHC-SD-WM-DP-028 AD
APPENDIX E

LEVEL C DOCUMENTATION

DENDUM

IHC-CN-5-3
2.0, REV 0

21 of 24
08/27/90

1 REV O

WestInghu
Haflrd CWmwM

0SN &CRA LEVEL C DATA ASSESSMENT

DATE 3 -- l - q,3 SAMPLES/MATRIX

REVIEWED BY 5 t e k

LABORATORY j2j2-

CASE # A3 X. '7 64o d CCR2

soc. rT-qaa A

792a8 CT2

DATA ASSESSMENT SUMMARY

QUALITY CONTROL CHECK ANALYSIS /7-iZ

1. 7'-nd Q
2.

S.6

6.

7. L'p

S. D 4 LXa.
9.

10.
0 - data had no problems
X - data qualified due to minor
M - data qualified due to major

OVERALL ASSESSSMENT: ___ _____

problems
problems/some data may be unusable

NOTES: ~r2SS

o Refer to the corresponding attachments for explanation of any problems.



SAMPLE MANAGEMENT AND ADMINISTRATION Manual WHC-CM-5-3
Section 2.0, REV 0

DATA VALIDATION FOR RCRA ANALYSES Page 22 of 24
Effective Date 08/27/90

WHC-SD-WM-DP-o28
APPENDIX E ADDENDUM 1 REV O

LEVEL C DOCUMENTATION (cont)

Nama 6 tou02

AC Checkt - r J / 2 

Date S-/o-93

,1 I f I -. l ---
CLwnTi: L e PC Lit'( tt-1.- 0/'-1 726 W.ae l u 5 f4a[

ti tf2Oid~ec - 4 C tc!elck

<@y h- t'sneJ A/r B xooav . tpp/, 6c27 4
AC TIO: - 1 o,2(et. 7-

ACTION:

sale I
sTq28, 9;(

constituent value/aual

Clt
ra'

61.2I < /.-f 7 F,-z

t1anjpIc5 < /Jqe -2
(I-Ise -2
47.-6' - 3
g. .3 -

of

sample 0 constitUent

289

value/aual



SAMPLE MANAGEMENT AND ADMINISTRATION Manual WHC-CM-5-3
Section 2.0, REV 0

DATA VALIDATION FOR RCRA ANALYSES Page 21 of 24
Effective Date 08/27/90

WHC-SD-WM-DP-028 ADDENDUM 1 REV 0
APPENDIX E

LEVEL C DOCUMENTATION

Westingh(s
- Hanford Company

OSN RCRA LEVEL C DATA ASSESSMENT

DATE 3

REVIEWED BY / I ed x-S >

LABORATORY 2 - TT:

CASE # 5s.7 /.L - /"

DATA AS

QUALITY CONTROL CHECK AM

I.

2.

3. t -s

4. lyq-'46 6 ~, .4
S. 63 ,4A

6. Octl r tc,rZi J

7. -U4r/ S'/fTe

9.

Ia. ________

SANPLES/MATRIX

-12

ALYSIS #x

6

-a

0 - data had no problems
X - data qualified due to minor problems
N - data qualified due to major problems/some data may be unusable

OVERALL ASSESSSMENT: 4Lr 4 ry 4,h. LAXz

NOTES:

290
o Refer to the correnpondlng attachments for explanation of any problems.

* f

I 0
C

K
C)
C-)



SAMPLE MANAGEMENT AND ADMINISTRATION Manual WHC-CM-5-3
Section 2.0, REV 0

DATA VALIDATION FOR RCRA ANALYSES Page 22 of 24
Effective Date 08/27/90

WHC-SD-WM-DPA 9& E ADDENDUM 1 REV
LEVEL C DOCUMENTATION (cont)

RcA LFvL r BE

Name

0

Date

QC Checks

C04MENTS:

ACTION:

sample I gonstituent value/auall

Tri,4 C(IC2

4-61A 1cI C lt

sinle I constituent

76-22) C lts ISle

291.

of

z0

C

s%c -re7 C

6-64 C I , C 10



SAMPLE MANAGEMENT AND ADMINISTRATION

DATA VALIDATION FOR RCRA ANALYSES

Manual
Section
Page
Effective Date

WHC-SD-WM-DP-028 ADDENDUM
APPENDIX E

LEVEL C DOCUMENTATION

WHC-CM-5-3
2.0, REV 0

21 of 24
08/27/90

1 REV O

Westinghouse
- Hanford Company

OSM RCRA LEVEL C DATA ASSESSMENT

DATE SAMPLES/MATRIX

REVIEWED BY 67.5 - J

LABORATORY 2 -2 - /-

CASE I >sr tLJ -o7

SG I /At c e , Ift. - - -

DATA ASSrSSMrNr SUMMARY

QUALITY CONTROL CEC

1. WWJV 64

2. Z C's

3. 14-A6&oct

4. -4efqwi___

5.

6.

7.

8.

9.

10.

ANALYSIS &d4

C-)

0 - data had no problems
X - data qualified due to minor problems
N - data qualified due to major problems/some data may be unusable

OVERALL ASSESSSMENT: a, , .. a fl 4  nr4 rrrOtAJ.-

NOTES:

o Refer to the corresponding attachments for explanation of any problems.

N

-11

1'



SAMPLE MANAGEMENT AND ADMINISTRATION Manual WHC-CM-5-3
Section 2.0, REV 0

DATA VALIDATION FOR RCRA ANALYSES Page 22 of 24
Effective Date 08/27/90

WHC-SD-WM-DP-028
APPENDIX E ADDENDUM 1 REV O

Name

LEVEL C DOCUMENTATION (cont)

RCRA LELM OfC

___ Date _11-0

QC Cheac:

Cm

ACTION:

saSnie 0 constituent

/4? 617 4 

IT fCi4

valuelnul

V-TY

sawle I constituen;,

I293

of

'" -99I

value/oufl

6- ZA



SAMPLE MANAGEMENT AND ADMINISTRATION Manual WHC-CM-5-3
Section 2.0, REV 0

DATA VALIDATION FOR RCRA ANALYSES Page 21 of 24
Effective Date 08/27/90

WHC-SD-W-DP-028 ADDENDUM 1 REV 0
APPENDIX E

LEVEL C DOCUMENTATION

westingsuse
-- Hanford Company

OSN RCRA LEVEL C DATA ASSESSMENT

DATE SAMPLES/MATRIXJ

REVIEWED BY 0 3 a/ 1S4f4 7e"4

LABORATORY -. Hc

CASE 5 57-- /F l

SDGI C 4f A ',L r- 41O Jt flA

DATA ASSESSMENT SUMMARY

QUALIT CONTROL1 CHECJK
1. (4cu,eflrto j
2. /-ts
3. ______V

4. 1,lA*Ac /tSkcWO

5. /ICdt S

6.xa'(CfE

7.olrna

9.

MALTS IS 7~~nc

C

0

x
0

C-)

C-
6vnc 4;

C

-K
C

K
C

C-)

X

10.

0 - data had no problems
I - data qualified due to minor problems
N - data qualified due to major problems/some data may be unusable

OVERALL ASSESSSMENT: 4 d tr .cretd -c<

NOTES:

o Refer to the corresponding attachments for explanation of any problems.

Ci



SAMPLE MANAGEMENT AND ADMINISTRATION Manual WHC-CM-5-3
Section 2.0, REV 0

DATA VALIDATION FOR RCRA ANALYSES Page 22 of 24
Effective Date 08/27/90

WHC-SD-WM-DP-028 ADDENDUM
APPENDIXE A D N U

Name

LEVEL C DOCUMENTATION (cont)

RCRA LEVFL C O

Date

QC Check:

COMMENTS:

ACTION:

value/cual

p1-,4- T"1,

72T4 L4 7XyC

A ,pOA C

.?iC 71C I 43.

samly I constituent

~ s295
of

1 REV O

M

tamale I contitunt

/1' te as //C
t~z wA- "44 .1

value/nul

:7 a~ a4b
r-', ?t £4

de filL

6,f 57



SAMPLE MANAGEMENT AND ADMINISTRATION Manual WHC-CM-5-3
Section 2.0, REV 0

DATA VALIDATION FOR RCRA ANALYSES Page 21 of 24
Effective Date 08/27/90

WHC-SD-WM-DP-028 ADDENDUM 1 REV 0
APPENDIX E

LEVEL C DOCUMENTATION

Westingiouse
H-- hanford Company

OSN RCRA LEVEL C DATA ASSESSNENT

DATE r SAMPLES/MATRIX

REVIEWED BY 9-. ,

LABORATORY 7- -$

CASE Sr 7 >
SDCII* V~/'C -

DATAA

QUALITY CONTROL CHECK

4. Cc/A' -its6
S. te_4_____5

7.

a.

9.

10.

0 - data had no problems
X - data qualified due to
N - data qualified due to

OVERALL ASSESSSMENT: . /..

A 1 4#( A 4tt

ASSES5,MENT SUMMARY

ANALYSIS At

6

6

"1

%4
C)

C-)

C

0

4-

minor problems
major problems/some data may be unusable

/ez Yr t4 Sralc a LC~

NOTES:

o Refer to the corresponding attachments for explanation of any problems.

1i



SAMPLE MANAGEMENT AND ADMINISTRATION Manual WHC-CM-5-3
Section 2.0, REV 0

DATA VALIDATION FOR RCRA ANALYSES Page 22 of 24
Effective Date 08/27/90

APPENDIX E ADDENDUM 1 REV O

LEVEL C DOCUMENTATION (cont)

Date .41

ACTION:

sample # constituent

7 cr4
6 Cre4

valuntml

., C 

sample I constituenL

297
of __

WHC-SD-WMDF

Name

C114 QC Check:

COMMENTS:

Y i)n cv"

value/lual



WHC-SD-WM-DP-028

ADDENDUM 1 REV 0

APPENDIX 3
OSM HIGH LEVEL RADIOCHEMICAL DATA ASSESSMENT

DATE SAMPLES/ATRIX -scJ2+ _a_4fA

REVIEW BY T'aC i T .T2..h _I ..._& ort

LABORATORY c22 tk

CASE [V 0- ..ID7

SDG # -c C 1 Qq _-

Q LDATA ASSESSMENT SUMMARY

QUALITY CONTROL CHECK ANALYSIS A

1. Chain of Custody

2. Initial Calibrations

3. Efficiency Checks )<

4. Background Checks _ _ _

5. Preparation Blanks L9

6. MS/Tracers/Carriers

7. Duplicate Analyses

B. LCS -:

9. Other
0 - data had no problems
X a data qualified due to minor problems
M - data qualified due to major problems/some date may be unusable

OVERALL ASSESSMENT: ~-ar. / -c.. 4

NOTES:

298

'I)

* Refer to the corresponding attachments for explanation of any
problems.



SAMPLE MANAGEMENT AND ADMINISTRATION

DATA VALIDATION FOR RCRA ANALYSES

Manual
Sectic
Page
Effed

WHC-SD-WM-DP-028 A[
APPENDIX E

LEVEL C DOCUMENTATION

xn 2

tive Date

DENDUM 1

HC-CM-5-3
.0, REV 0

21 of 24
08/27/90

REV O

11st-vause
frd CanWO

OS RA LEVEL C DATA ASSESSMENT

DATE 3Y - / o - .?

REVIEWED BY

LABORATORY RA&-5

CASE# AgX i7 21od

soc * i#_29 ?A__

SAMPLES/MATRIX

DATA ASSESSMENT SUMMARY

QUALITY CONTROL CHECK ANALYSIS 9c

1. D(", r- (1

2.

3.

5. A a=4a& ( .
6. A6I

7. k

a.
9. _______

10. _______

0 - data had no problems
X - data qualified due to minor problems
N - data qualified due to major problems/some

OVERALL ASSESSSNENT:

data may be unusable

NOTES:

o Refer to the corresponding attachments for explanation of any problems.

'77

c



SAMPLE MANAGEMENT AND ADMINISTRATION Manual WNHC-C-5-3
Section 2.0. REV 0

DATA VALIDATION FOR RCRA ANALYSES Page 22 of 24
Effective Date 08/27/90

WHC-SD-WM-DP-028ADDENDUMAPPENDUIX E N U 1 REV O

LEVEL C DOCUMENTATION (cont)

RCRA LEVFL C LC

Nan 61(o (Q

QC Chwck: 1 r 'y o

COfiENTS: /Ia A /p

Date _z-- s-9

c4 A/1 t /-1 /a .-; r1l

/0 frA0,9 /IOV t I-/ Zar Oi 6/ 
6 ,s2lC (f A-m7E 5

Al, J-X 7A A .-~Z7~~AA I rs.u

AeCTI. NO A)6 /q : h

CTON:

simple I constituent yA].ue/gual

C79 9c e

slo
C I

RPD /J,/ E'

O ..
___of

300

r )

.4.

'/0/a.

anmle I constituent



SAMPLE MANAGEMENT AND ADMINISTRATION - - Manual WHC-CM-5-3
- Section 2.4, REV 0 -

DATA VALIDATION FOR HIGH LEVEL Page 12 of 21
RCRA/CERCLA RADIOCHEMICAL ANALYSES Effective Date February '01, 1991'

WHC-SDaWM-DP-028 ADDENDUM REV
E APENDIX B

OSM HIGH LEVEL RADI0CHENICAL DATA ASSESSMENT

S/MATRIXDATE 313 SAMPLE

REVIEWED BY

LABORATORY

CASE # sC x 7
SG # C 40' C

DATA

QUALITY CONTROL CHECK ANALYSIS

1. Chain of Custody

2. Initial Calibrations

3. Efficiency Checks

4. Background Checks

5. Preparation Blanks

6. MS/Tracers/Carriers

7. Duplicate Analyses

8. LCS

9. Other
0 a data had no problems
X - data qualified due to
M - data qualified due to

OVERALL ASSESSMENT:

NOTES:

* Refer to the corresponding attachments for explanation of any
problems.

-!I 301

Q-)

'0

-r

C'

0 --

ASSESSMENT SUMMARY

C _

A -

minor problems
major problems/some date may be unusable



SAMPLE MANAGEMENT AND ADMINISTRATION

DATA VALIDATION FOR RCRA ANALYSES

Manual
Section
Page
Effective Date

WHC-SD-WM-DP-& 1x E A

LEVEL C DOCUMENTATION

DENDUM 1

WHC-CM-5-3
2.0, REV 0

21 of 24
08/27/90

REV 0

westminhous
Hanfa w Comm

0tN RCA LEVEL C DATA ASSESSMENT

DATE .. - /dC -zL2

REVIEWED BY a " D

LABORATORY 2 2-5

CASE 0 9 Y /6 7 -4 / C

SDG I T9 A

SAMPLES/MATRIX

DATA ASSESSMENT SUMMARY

QUALITY CONTROL CHECK

1.

2.

3. .-Z,2w 0 p1 -& jay2 I ,

4. ODe. Fa. (Ih

7. -ke

a. D.saLa4 /

9.

10.

0 - data had no problems
I - data qualified due to minor problems
N - data qualified due to major problems/soe

OVERALL ASSESSSMENT:

data may be unusable

NOTES: 302

a Refer to the corresponding attachments for explanation of any problems.

N

7927

ANALYSIS

-_
X
x

kL



SAMPLE MANAGEMENT AND ADMINISTRATION Manual WHC-CM-5-3
Section 2.0, REV 0

DATA VALIDATION FOR RCRA ANALYSES Page 22 of 24
Effective Date 08/27/99

WHC-SD-WM-DP-%gI ADDENDUM 1
XE

LEVEL C DOCUMENTATION (cont)

RCRA LEVEL C QC

Na Chec

00ockc: 4 a s

Date q -/6 -93

CoIlENTS: Alo Jaeamevrs I A -f2 r

(4 llp. - h e/V - i.a "kvct e),,

JA Z
14- 41

ACTION:

sample constituent

-ar7 P:9/4
value/ual

C (,
d /0

RPRD ie 6rTq

sawle constituent

303
of '-o

value/nual



SAMPLE MANAGEMENT AND ADMINISTRATION

DATA VALIDATION FOR RCRA ANALYSES

Manual
Section
Page
Effective Date

WHC-CM-5-3
2.0, REV 0

21 of 24

PIP/W1

WHC-SD-WM-DP 8AX E

LEVEL C DOCUMENTATION

iLl''-'

Westinghouse
Hanford Cunpany

OSM RCRA LEVEL C DATA ASSESSMENT

DATE 34 A'T SAMPLES/NATRIX

REVIEWED BY 0S- 1.2 &/t-/

LABORATORY -n - s -Z 77C
CASE I - S '-- 3  - ?

SOG U - I ) 5; C 5

QUALITY CONTROL CHECK

1. (4(gdrfl.

2.

3. 6 C____

5. iWL-xt

6. 11a Jt4

7. exfl siaLk
8.

9.

10. _____ _

TA ASSESSMENT SUMMARY

ANALYSISITAr e

0 - data had no problems
X - data qualified due to minor problems
N - data qualified due to major problems/some

OVERALL ASSESSSHENT: Cl, hQ oc 0
,&o c-1oc. -e&../-141 - 'kce t (4 /

data may be unusable

S l -.A

NOTES:

a Refer to the corresponding attachments for explanation of any problems.

I

C

;K,

.. I

ttv so*



SAMPLE MANAGEMENT AND ADMINISTRATION Manual WHC-CM-5-3
Section 2.0, REV 0

DATA VALIDATION FOR RCRA ANALYSES Page 22 of 24
Effective Date 08/27/90

WHC-SD-WM-DP-028
APPENDIX E ADDENDUM I REV 0

LEVEL C DOCUMENTATION (cont)

RCA LEVEL C GC

Date /s.

smplef constituen

CqIS,4 .7o-ro

Atc on A

(,eA

value/auCl

C iI ( 16)

sample .nstituent

dasIIY S '-ilq11f -ct#A c
Ac e4't

305
of _

Name

C

C
QC Check:

COMIENTS:

ACTION:

value/aual

C~ I C x., < /L

LI1 c- (-



WHC-SD-WM-DP-028
ADDENDUM 1 REV 0

APPENDIX B
OSM HIGH LEVEL RADIOCHEMICAL DATA ASSESSMENT

DATE '24 SAMPLES/MATRIX j4
REVIEED BY D .j rA -9

LABORATORY)Q2 'J'k c

CASE TY- (c-,)

SDG QQLF o C4etCL ( / 2
DATA ASSESSMENT SUMMARY

/7
QUALITY CONTROL CHECK ANALYSIS C

1. Chain of Custody C
2. Initial Calibrations C-3

3. Efficiency Checks _

4. Background Checks

5. Preparation Blanks C)

6. MS/Tracers/Carriers f =___ -

7. Duplicate Analyses X
8. LCS \

9. Other
C - data had no problems
X - data qualified due to minor problems
M - data qualified due to major problems/some date may be unusable

OVERALL ASSESSMENT: zl..4 4 M : -

NOTES:

* Refer to the corresponding attachments for explanation of any
problems.

3W6



SAMPLE MANAGEMENT AND ADMINISTRATION - Manual WHC-C-5-3
Section 2.4, REV 0

DATA VALIDATION FOR HIGH LEVEL Page 12 of 21
RCRA/CERCLA RADIOCHEMICAL ANALYSES Effective Date February 01, 1991

WHC-SD-WM-DP-028 AJDL"NUUM 1 REV 0
APPENDIX B

OSM HIGH LEVEL RADIOCHEMICAL DATA ASSESSMENT

DATE 2 - SAMPLES/MATRIX L _ . rre lYC~7

REVIEWED BY . _____

LABORATORY 2-_ __C

CASE # M f&f/-7 q92_

SDG #CQ&a 2tL.. / c2(,o (

DATA ASSESSMENT SUMMARY

QUALITY CONTROL CHECK ANALYSIS

1. Chain of Custody

2. Initial Calibrations

3. Efficiency Checks

4. Background Checks

5. Preparation Blanks _

6. MS/Tracers/Carriers C

7. Duplicate Analyses

8. LCS

9. Other
0 a data had no problems
X - data qualified due to minor problems
M - data qualified due to major problems/some date may be unusable

OVERALL ASSESSMENT: 1 t) C22/

NOTES:

*Refer to the corresponding attachments for explanation of anyproblems.

S.2 30?

I-

C
t
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WHC-SD-WM-DP-028
ADDENDUM 1 REV 0

a

.9 i

APPENDIX B
OSM HIGH LEVEL RADIOCHEMICAL DATA ASSESSMENT

DATE A C F - SAMPLES/MATRIX & . f Z A -

REVIEWE BY'Lf % Qy2'

LABORATORY

CASE # L. . ---7

SDG I 4 4-9_C/ .C-

DATA ASSESSMENT SUMMARY

QUALITY CONTROL CHECK ANALYSIS tQ z
1. Chain of Custody 0

2. Initial Calibrations " _ -

3. Efficiency Checks A) _ __

4. Background Checks A-

5. Preparation Blanks

6. MSfracers/Carriers -

7. Duplicate Analyses -

B. LCS :_ C.4

9. Other
0 - data had no problems -
X - data qualified due to minor problems
M a data qualified due to major problems/some date may be unusab

OVERALL ASSESSMENT: ________________

* %~zz -~ ~~lrA,

NOTES:

le

* Refer to the corresponding attachments for explanation of any
problems.
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WHC-SD-WM-DP-028
REV 0

ADDENDUM 2 RCV

1% AR 1993

RECEIVED
*, OSM DMO

C oe-SAMPLE DATA SUMMARY

ADDENDUM 2

This report consists of pages 1-41.
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Physical Properties Summary For BX 107

CORE 40

Solids Uquids Recovery Density (g/mi)
Segment Volume (mL) Weight (g) Volume (mL) Weight % Solids Uquids

I | Empty* NONE
2 187 204.31 NONE 100 1.0926
3 EMPTY' NONE
4 187 216.57 NONE 100 1.1581
5 187 218.04 NONE 100 1.1660
b 187 215.81 NONE 100 1.1541
7 1 1871 132.45[ NONE 66 0,7083

CORE 41

flenment Vnluimn (ml
Solids

IL) Wninht (q)**

Uquids
Volume (mL)

Recovery Density (g/mL)
Welht (g) (%) Solids Uqulds

I EMPTY' NONE
2 187 186.171 NONE 100 0,9956
3 93 185.23 NONE 50 1.9917
4 EMPT* NONE I _
5 9.35 5.53 NONE 5 0.5914
6 187 248.04 NONE 100 1 3264
7 187 2502 NONE 100 1,33801

- Extrudervalve in'open' position.

" Weight includes net weiaht of solids plus all weIghts from the sample breakdown (VOA, Rheology, PS0, and DSC/TGA)
from the core extrusion worksheet.

Note: Solid Volumes are approximations.

C

Ni

MR

Z (n

D

-,

C

I



WHC-St-WM-DP-0 2 8 AOOENDUM 2 RV
CORE 40 DIRECGMENT ANALYSIS

SEGMENT I

Analyte Std #1 PREP BLK Result #1 Result #2 Average RPo
% Roe (ug/g) (ug/g) (ug/g) (ug/g) %

0sc INO SAMPLE NA N NA NA

TGA INO SAMPLE NA NA NA NA

%WTR INO SAMPLE NA A - NA NA NA

SEGMENT 2

Analyte Std #1 PREP L3LK Result #1 Result i2 Average RPD
% Ree (ug/g) (ug/g) (ug/g) (ugg) %

J897-5711 J897-5811
0SC EO NA NO EXIO NO EXO NA NA

J897.5712 J897-5812
TGA 101.501 NA 45.001 43.70 2.93

J907-5710 J908-5710
%WTR 100.131 NA 55.15 | 5.88 4.9 0.86

SEGMENT 3*

Analyte Std #1 PREP BLK Result #1 Result #2 Average RPD
% Rec (ug/g) (ug/g) (ug/g) (ug/g) %

4895-5711 4895-58il
DSC jEXO NA INO E(0 NO EXO NA A

J895-5712 J89-5812
TGA 101.50| NA 51.20 51.40 0.39

J78-5710
%WTR 99.60 NA 50.801 NA NA

-M.T: SAMPtE WAS OEPtETED A-ER ThESE ANCLS

SEGMENT 4

Analyte Std #1 PREP ALK Result #1 Result #2 Average RPo
% Rec (ug/g) (ugfg) (ug/g) (ug/g) %

0SC NO SAMPLE NA NA ANA

TGA NO SAMPLE NA MN NNA NA

%WTR NO SAMPLE NA FNA | NA NA - NA

a
a-

-2

-0



CORE 40 DIRECT SEGMENT ANALYSIS

SEGMENT 5 ADDENDUM 2 REV 0
Anslyte Std 11 PREP BLK Result #1 Result #2 Average RPD

% Rec (ug/g) (ug/0) (ug/g) (ug/g) %
J893-5711 J893-5811

CSC [EXO NA NO EXO NO EXO I NA

J893-5712 J893-5812
TGA 97.60 NA 54.901 50.80 t 52.85 1 7.76

%WtR NO SAMPLE NA NA I NA I NA NA

SEGMENT 6

Analyte Std #1 PREP BLK Result #I Result #2 Average RPO
% Rne (ugfg) (ug/g) (ug/g) (ugfg) %

J892-5711 J892-5811
pSC IIXO N/A EXO EXI NA

J892-5712 J892-5812
YGA 100.60 IN/A 46.20 48.00 46.10.

J554-5710 J855-5710
%WTR 100.60 1N/A 54.201 56.301 56.25 Z .1

SEGMENT 7

Analyte Std #1 PREP BLK Result #1 Result #2 Average RPO
% Rec (ug/g) (ug/g) (ug/g) (ug/g) %

J890-5711 J890-5811

DSC EXO I NA INO EXO I NA [ NA I NA

J890-5712 J890-5812
GA 99.701 NA 1 50.401 48.801 49.60

J851-5710 J852-5710
%WTR 100.501 NA I 44.30 - 43.00 7Z3.65.

WHC-S D-W M-D P-028
REV 0

4



BX107 CORE 40 CORE COMP 1
A.. ytae

ICP-Add Al
Sb
As
a

Be
Cd
Ca
Cc
Co
Cu
F's
Pb

Mn
Ni
K
So
Aii
Na
Zn

B
Co
I-
P

11
Zr

LctAiuatn AinAlyt.

DWc

TGA 4%)

%WTM (%)

IIYAA As
S.

CVAA hg

CM-Dir. CN

LMCB SM
add (usA} % Doe

PAEP sx basal 1
(099) (us")

J924-8755

JAuS #2

J224 -8855

AlWa.g.
(usM

APD spk add
S (ugjg)

Spike DE IM ato
% HBO (usiW JlUL

5000 120.90 31OE+00 1 1.23 + 1.14 * .19E+04 .W 4.84E+01 -431.50 . IAE+U3
5000 0n80 3.66E+01 3.48 +01 3.35E+01 3.41E+0l 4.84E+01 77.80 3.66E+01 9.f2-0
5000 94.10 3.0E+00 X2.85 +00 2.74+00 2.80E+00 4.14E+1 98.90 iIE-T+W 9.33E-01

10000 I. .M1i 7.2 00 6.22E+00 Ys-.75+o 15.70 0.68E+0l 98.3o 3.6W-Cl 2.25E+0
3-66103.10 . LT 2.85t1 2.74E-01 2.80E-0l iiEh -t.615+ .4 3. 6- 9.33E-0

lw 101.80 6 - 2.04T+00 l.6E+00 .8E+ 19.80 9.6E+Ol 00.60 T.iT6-nT 2.66E+00
10iS 1i.0 K1E4*01 73.5E+03 .86T+2 2.14F+03 126.60 0.88E+Ol -11i4 2.72E+0 I.87+01

5000 105.70 I.2tOG i.IE+i2 T.2E+62 1.F+0 8.20 4.841+01 24.90 Ei1.+ 7.12E+02
IMW ib3.20 .TME+0 7 i 2.2.00 1E+00 2.08E+W 13.90 9.61E+01 -W .+ 2.08+0

- i 0 1.82E+00 W.Ei6.04E+01 T 6.27E+0l 7.60 4.84E+0 i.n 0E-1 1.57+02
+ .2 .E 9.56T+03 9.04E+ 9.45E+03 8.00 4.84E+01 -9644 0 1.50E+00 6.31o+03

5001 102.50 7.10E+00 T 5.65E+01 ME+01 &.43E+ol 4. f4lEM W5.90 .+0 +.i+
5000 111.50 1.50t+ 2.02+02 1.37E+02 1.70E+02 38.20 4.84E+01 40.40 7.I-1 .+i 2

--0 3r &00t4 37 t+ 13ft+1 3.54E+01 13.70 4.84E+01 $T.00 &ODE l.18E+02
S 7 1.40E+00 X 1.16E+01 1.3E+04 1.09E+01 11.90 4.84E+01 1.40 UA.+4 + .74+1

X00 7.0 27E0 2.73E+02 2.SSE+02 -2.-64E+62 ----a.7o 4.-E+- 86.50 1.29t+o1 2.05E+01
5W -2. 7IT01 T" 3.26E+02 2.9E+02 11-2T+2 i.5 TIET1 i2.i0 i. 6i +.76i
5000 4 -1 .t T 0E-01 .14E1 O932E-01 4.84E+0 40.00 t1.E+ . I

r00 5.0 22E0 1.621:+55 9. E+04 1.00E+05 3.20 -. 68E+Y1 3.7 2.A5+W 3.57 +0
1 1.11 5.64T+00 3 7.E+T Tn7u+ 6.6T +01 7.M 968E+l 113.70 2E+00 2.24E+0l

5w 7T 2.19E+0 21.EE 2.15E+-- 2.12E+04 I.O T.64E+0T -924.50 .80E+00 &6+03
3w i142.5 . 4 7+01 5.2SE+01 4.98E+01 11.10 414Et01 1 54 i.i+U 4."SE+0I

W0 W. -2.33E+ a- 1.+ i.4+02 .+2.. 12.20 .i+ .__t+_1
5000 107.70 j. a I2E 146E+00 iT+flW + .+ 4.E+0l 42.__ .U+4 3-

IW0 1 &1.TU .+ i1 +04 2.00E+04 1.97t+04 2.40 9.66E+01 2490.70 9.901+00 1. 9E+03
------ 4TO.W ---.otW--jT+-oo r 1.66E+03 1;1?E+ 14E+3 16.3 9 +1 9.14.0+0 3.8+2

Iw 1056 4.00E-01 1.61E+2 1 02 .SiE+.2 - 91 9 .66E+01 U 4E01 &E+02
500 11E75 l.75t+01 4. 6+03 4.78E+03 4.78E+03 .M 4.84E+0I 41.41 4.:0E+u (.jiE+l3

5 1 0 2.TSETM 13E+T+ 3.23E+00 3.2t+00 3.50 4.84E+I 1 W .70i2f+0 lA3E+00
.- I - 02.To 4.n- lt+00 3.18E+00 3. 18E+00 1 0.20 4.4E+01 I 3. i6 4.-1.E

10o 2 -102E+00 1.12+02 7.72E+01 9AE+01 3.701 9.68E-+01 &3I9018 flT l.I+02

Samt PREP ILK fWNsi.#1 lAIK. #2 h'.ug.
% Hs (ugsg) (u09) (ug/gJ (ugj)

J024-5711 J924-5811

RPo Spk Ic DET UM
% % (A)

1E1
wDL

| EXO | NA [NO EXO | NO EXO | NA | NA NA I NA I_ NA |

J924-5712 J924-5812
| si.~[ I A I 56401 5W.50| 56.45| Tl.i NA I NA | NA |

J31-5710 J932-5710
1 100.60 50.001 57.751 0.81 9.0001

J924-4795 J9244-80
115.60 . 2?E+00 4.82-01 4.02E-01 4.30E-01 13.95 85.80 2.WE-01 1 1.2

10.001 alE-ul 1 .52+00 1.48E+w0 1 O.50L+W 2.61 11.80! 2.50-! I 6.001

9.9 <1.25E- *11-01 6.801 ..- 01 1l 1.4 107.30| 1.25E-01 4+

J024-5779 J924-5876
[ 95.101 <2.00E0 3.14 +00j 3.08 +00_ 3.11E+00 1.90 91.301 2.E+00 -+00

S- I )

ci'
C

0

r
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u
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677.6>
~

Aaslyi. iMcs am
added

ICP-Vaiw Al
Sb
As
II&
Be
Cd
Ca
Cr
Co
Cm
F.
lb
Mg
Mn
N'
K
so
As
Na

ZnZa

B
Ce

S,
an
11
Ze

0)

% hoD
PREP BLK noul *

(U9111) (U"7)
J924-7755

FIONA 02
(U")

J924-7855

Aveage ArPC
(ugi'g)

Opkadd Spike DET UM
% (ug ) % RO (I"19)

Asia
WEL

1 I 99.10 3I89E+01 .ISE+02 9.57E+01 1.05E+02 18.30 1.25E+03 1 13. + 30.06
106 1. 70 3..E1 alI T73E+01 173E+01 1.25E+03 103.00 E+01 1.02

ToI.W -lS.ul .i+TW .sE +0o 3.05E+00 3.056+00 1.25E+03 10.6 x.0f+ll 1.02
10000 90.50 3I0E-01 4.52E-01 305E-t1 3.79E-01 200.00 53 -9W 17 X -F T.
0 100.20 T.EII 1.Fli I.rET 3-06E-al - 2.50+03 K-.aw I-s ' -1

ow - 9. .0 .14E- 7.13E-0 l 7.13E-01 2.50E+03 . 7.0E-I 1.02
u 1.+2 T.E+ 3.71E+02 7.52E+02 101.2) T.E+ - 2.K 272+YiI i27.

amm 101.60 .2 + IE+02 1.57+02 l.57E+02 0.80 1.25EG03 .00 f.2E+00 131.19
low 98.10 .0E+w 1IE+o T.2E+U "1E+0 20E+03 - K35 1.0E+00 1.W

5 'uM *i20 .IE- 1 801 " 75E-11 7.26E-0I 10.80 1.25E+03 9u.3 4.0E-0 1.8
---- M1U 3.17a+00 -r &.E+018 5.78E+01 5.471+01 11.30 1.251+03 M96K 1.5E+fl 36.460

5000 101.70 7.1E+00 "T7.24E+00 7.23E+001 .23E+O 12+.90 7.E+00 1.02
M 100.30 335E+OI 2.43E+01 8.72E+00 1.65E+01 94.30 1.25E+03 .1 7755E-41 23.570

94.10 .6i-01 Z1.53E+00 &31E-01 .bi'+00 8340 1.25E+03 92.00 3.E-Oi 3.61 M
----- 1T7w E4E+0w M .4-3F+-00 1.43E+00 1.431+00 1.25 +03 97.50 f1.4-OE0 T.-2W
0 W.l 1.20E+01 T7WE+2 1.64E+02 f.7E112 137 Ti5E+h3 1TW O.2U iT 12.95 Z

----- 1. -- i:ZE+00 (f0.47E+00 8.45E+00 8.46+00 1. 25E+03 104.40 i.OET3 1.02
U Kl -2.7E+MJ.02+ET 1.021+00 1.021+00 i.2sE+o3 99.40 .6E+00 1.02

9 17. .30+01 7.: + + . 1 5.33E+04 101.40 2ETm 12.0 i M 190352.
10 97f I.1 8.1 -01 6.14E 8.15-01 T +0 99.20 .-ME6- 1.02 C

0 1W ~I2.E+00 i4.3+1 7.94E+00 .UE+i 13.00 2.5E+3 -u 3 2.50 +-o 10.25
. 1i80 -.u +-w 9.96r+E+oi 1.13E+02 TME+02 270 1.25E+03 660 5.80E+00 13.34

. 70.U 1.21E+01 J 2. +01 0.81+0 2.79E+01 0.50 1.25E+03 u 1T.UG+ 27.86
S 15.Xo 1.E+00 1.63E+011 l.6E+00 9.90E+00 1.25E+03 111.51 &M.E+00 1.02

BOM Thm 4 MET fl1T son 17R61F-rn 1K.02
10WV X. 24 +02 3.03E+02 4.14.+02 2.501+03 134.0 4.T+ - .1

10000 r 4 1 +0 1.41E+00 .7h+6+ 11M 2.50E+03 1 7 4.IT 42
1 000 103.30 G+00 7t4.54E03 4 7 .6 - 050 1.25+ K6 4.f+00 1012.43

-r- 96.70 2.30E+00 2.3Et+w .3IE+0 2.34E+T T 1.+7.21 2IU0Er+M 1.02
a"0. 9.... 4.Saw-T 4.01-01 4.071-01 4.08ST 125E+03 0. 04.061 1.02

10 1Tb 1 M.-1 1.49+00 .60E+Y 1.546d l.

iS AAiCP
Aa 0.153571425
S. 0004807092

Ip -,

BX1b7 CORE 46 CORE COMIP1 9

:c0

r

C)0

c)



t) '"?0

BX107 CORE 40 CORE COMP 1

IC-Wa.m F
CI
N403
No2
P04
S04
P ACID ICP/P
S ACID ICPIS

Spmc-wr N02
N03 @C)NM2
NO2 C)M02

pH pH

NH3-Vht.. NH3

TOC-Vfttr TOC
Acebwe Eqi

TiC-wtir C03

St #1 PREP BLK Resutui 1 Resuh 02
% Rn (ug/g) (Ug/g) (ugg)

J924-7771 J924-7871

Avgge
(ug/9)

RPo Spk Rec DEt IM
% (og/g)

Ihio
R'DL

103. <I. +1 1 8.91 +03 811 +03 a I +03 94 121.00 1.00+01 8+100
S 105.00 2.36E+01 i I.7E+03 I1.14+03 1.16E+03 2.60 107.00 2.36E+01 48.94
106.00 1.861+03 1.45 405 139405 142E+05} 4.23 124.00 1.86E+03 76,34
103.00 <100. 1.02E+04 9.1 )+03 9.68+03 1064 10900 1.00+02 9685
106,00 <100. 1.4 +04 1.43t+4 1.44+04 139 11100 1.00 +02 144.00
10500 <100. . 1.41404 1.40t+04 1.41L+04 0.71 108.00 1.00 +02 I 140.50

04IC 4.19E+00
04 IC 1.02E+00

J924-7779 J924-7879
| 103.01 <5.11 31 1.31 +04 1.32E+041 1.32E+041 0.761 97.40 5.11 +03 2.57

(SPEC)

I

A

J924-5715 J924-5815
101.10|N/A 959E+00I 9.66E+00I 963E+001 0.731 NA 1 NA | NA

J924-772B J924-7828
108.20 <4. 4 <4.50 3 <4.50 3 1 . 4. +03 00

96.701 <550+02 7 7.0 +021 7.0+02I 7.00 +02 0.001 98301 SSOE+02| 1,2
I 3.44F+03j

J924-7727 J924-7827
106.01 3.40E-01If 1.10E +03 1.20E+031 1.15E+03 8.70| 103901 5.00E+021 2.30

.4

'I

I
0 C)

I
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0
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0

I I.08E+01I
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BX107 CORE 40 CORE COMP 1
Ani tvg

fRor U
U as Uc

MAD-Eu.~ AT
TAJPu+-Am

TB
TBJC.+&r

GEA C.-131
Eu--IS4
Eu-l55
Amn-241

Am41

III

A-241

NP-237

TC-SB

Il-2

si #) PAEP LK ASUt #1
%Re (Ugi) (uL)

J1924-0740

BeS #2

J"924-040

A.e.g.
(Ugi)

APD Spk lb. DEF UM mlbo
% % (Ugig) PDL

1 107.01 <2.33t02 1.E+03 2.E+03 1.2+03 28.00 94.1 2.30+02 . +J924-6740 J.24-654

tkil fr
Sibna (u

pB& pOeN* A#S1 R 2
Cig) (tuCI) (Wtils)

J9244725 J924-0825

Ah-mg
(uCio)

RPD
%S

Spk RMb DET UM
% (uChlg)

Rota At
DL Ct Efr

[ 9121 <3.5 E-031C 7.RE-02 9.47E-02 8.68E-02 16.201 07.401 3.60E-031 2.41E+0117.00E+00
.84E+00 1.45E+00I

J924-6720 J924-0820
94.501 <1.31E+0 C 5.03E+01 5.02E+01 I 503E+01 0.20 7.30 1.30E+00 3.8E+01 2. +00

I1OSb+wI 1.02E+0OI

J924-6730 J924430
105.701 <7.90E41.r 1.35E+01 1.34E+01 I 1.34E+01 0.52 NA 1720E-03 1.8E+03I 0.701

NA <1.88E- <1.85E-2 <2.22E-2 A 204
. - <3.11-2 <3.1- NA NA 126-02

NA<3.01E- <.4 - <.47E- A A 2.90E-02 I A
103I80 <6.35E- ar <aE- <5 -3 NA 6.75E-03 NA

J9244781 J924-681

< -4 E < 4 .49 0 4,50E-03 0. 0

S of Prep Bit ANu* 1 RmeeS 92 Ah-.go PD Spk BFc DET UM bnto At
% b. (.CiLg) (incfi) (uCWi) (UCI/) % % (nuch) fmN Ct EIr

J924-762 J924-080
105.8 <1.09E-V &.SE-034 1.23E-02 1.02E-02 41.771 12.00 4.70E-3 2.1SE+

E DEJECTED NA NA 1 13.W NA
AW-241 (GEA)IA.-241 (AW A) NA

J924-6783 J924-0883
81. <2.1 E-2 <1.06E-I2 NA NA 1 95.601 -1-02 fl <S.E2

J924-8784 J924-484
94.41 <9.38E-NIC 3.56E-021 4.ba-02 3.-02 2 13.12 70.00 9.40E-04 . 2.20

I NA I 6900

J092446785 .1024-885
98. < 1.47-2/ - -10392 <1.4-02 NA NA 63.60 1.40E-02T 0.00| NA

6360

0
'Co

a

K'

j
I v-/4f

l'



Sr-g,

H-

C-14

S-7]

Amlyt

TCLP4CP Ag
Be
Cd
Cr

TCLP4YAA
As BEFOE H+

M
~0

TCLP-CVAA

As ATER "+ L

S9 BEFOE "+

Se1TERH+.

K. AWR H. ~

Hg BEFWE H+ I

3 -/>f - ,-

Bid #1 Prap 8* AdesR *1
% Roo (.aflg) (uCW)

J9244788

I C E 4I . C 7
BX10O7 CORE 40 CORE COMP 1
Rsuf #2

924489

A.mg.e
(tCi/9)

RPO Spk AO DET UM
% % (UCfl)

Pah,
waDL Ct Ern

1 93.401 <1.97E .+ 1.2+01 9.97E+00 4 2 4 4.99+03 2.O0E-1
91.50

J924-7787 J924-7877
97.501 <229- W e .89E4 1 4.02E-04| .96E-04| 3.29 92. 220- .

J924-7788 J924-7888
S 65.101 <1.13E04 C 3.06E04| 1.33E-04 2.20E-04| 78.82 7.80 1.104 2.001 2.0|

J9244789 J924-8089
i A |<.4-64C <1.2E04) <1.22-04 A NA 9.0 1.2-0] A 4.|

9210

US #1 PREP BL R*Sut #1 R..f* #2 A...ge RPD %sk RA. DET UN iaso TCLP Um esu ltUm
to (mg/ (no/t (mg/ (mgIU % S (MgN M/DL (mgN

J987-8750 J987-8850

I 30.201 <l.00E-2 kj<1.OOE-0I <l.GE1 <:.CE-2I NA M <.16E+021 .0OG-Cl I .I0EtOOI.WE+00 2.00E-21
<. - . 1 1 - .2E-01 1.90 1.4 + 34 .4

94.4 <.00E3 <7.0-2 <7.E02 <7.00E2 0.16E+01 .0t2 1. 0+0 1.006+0 f.0-2
101.00| <1. r + 716+00 .11+00 141 9.63+01 .- +01 .00+ 142 +
100.3 <7.1002 .1010 -01 <70.10-01 .1.n 1 I +00 1.+ 1-01

J924-8295

115.701 NA 1. 2,04E+00j j NA j NA 136.4e! SOOF.2 0.00 I.OOE+00 |

J987-6795 J987-495
115.701 NA I <5.OE-02 I 5.27E-02 i NA

J9948796
107.50 1 <2.SE-03 Id 1.63E+00 I I NA

J987-796 J987-0896
107.501 <2.5E-03 I <2.S-03 I <ZSE-03 I NA

J995-5797
9500 r <2.SOE-31L/ 4.97E-02 1 NA I

J987-5797 J987-5897
95.00 <2,50E-31 2.64-02 _ 2.51E-02

| NA I 125.e | E--02 ]

I NA 1 110.551 <2E-03 I

7WA I 74,401 <25E-03 I

NA I NA 1 149.101 2.50E-03 I

2.54E-021 5.051

0.00 15.0E+00

NA I 1.00

NA I 1.00

NA I I o

10.301 0.20I 0,13I

0X
m Iz U
0 ;
C:n

lip,
rn
o I

p

BT720|50E-031



AzfirSg LuCB Sa
add ("Uof)

ICP-Add Al
ab
As
DR
so
Cd
Ca
Cr
Co
Cu
F.
Pb
Mg
Mn
Ni
K
so
Ag
No
Zn

B

ca
P

Sn

DII

Zr

Uiohont

Os

% lb.
PREP ILK

(Ug)

BX107 CORE 40 CORE COMP 2
lasu #It

(Ug- )
4926-8750

A" #2

4926-60

Aeag. RPD Sk add Spiko ET iM tic
(U1&) % (ugm) % llc (ug/g) MDL

S120.90 3.E * 1.2E+ 1.22E+04 1.23E+04 2.90 A UA 3.50E+00 3.S1E+03
--- --- 3.E+01 1 3 .4E+OV 3.52E+0I 3.49E+01 NA NA 3.66E+01 0.54EI-_

S3.00E+ +00 2.8086 +0EK NA__ NA 3.fE+M 9.53t-01
w 1.60 3. k-01 I .33E O 6.42E+00 6.368+00 1.50 NAA W.E-0 t.13+0

10000 1WIT . I I 2.83E-01 2.88 E-01 2.E- WK - RA 3.k6-01 9.53E-
I 1TX T.flT 2.01+00 I.83E+00 T1F+ 00 10.00 IA NA 7.00E-01 2.70E+00

0 1.IN 5.94E+0l 3.5E+2 7.30E+02 547f+W2 117W uA NA 2.72E+01 2.IE+OI
5000 106.70 T.2f+0 8.77E+h2 877E+02 8.77E+02 0.10 NA NA 1.20E+00 7.31+02

IOW 1i3i2 I.00+0 7Ti.4E+00 1.75E+OD .6E+00 6.30 NA UA I.OOE+00 1.64F+00
3w 15.30 1. 5E+6 3 7.24E+01 7.27E+01 7.25E+01 0.40 NA NA 4.00E-01 1.81E+02

5000 106.20 .E+00 T.435 1E+ 9.42E+03 9.43E+03 0.10 NA NA 1.50E+00 6.29E+03
7.0 1 .1E+00 T 5.49E+01 4.61E+01 S.OME+l 140 N A- NA 7.10E+00 7.11+00

1M.50 I 1.50E+ T 1.6E+02 1.43E+02 14hE+2 8.50 aA 7.soE-01 l213+02
9 6W.60 3.00E-T1 3.wE+01 3.35L+01 3.33E+01 0.90 NA NA 3.0E-0 1.11t+02

S 1U.70 1.40E+ I J- 1.0E.E+G .+011 6.40 A NA 1.40E+00 7.43E+00
. W 75.601 -2.70E+0 " 1.99 +02 I.OE+02 --TE+O2 T11 NA NAl.29E+01 1.54E+0

154.50 -t5?E+0l X 2.90E+02 3.01E+02 2.95E+02 3.80 NA A 8.30E+00 3.55E+01
0 ' 1.1 .00E+ Up 9.43E-01 .2E-Ol 9.52E-i A NA 1.0E+h0 S.52E-0i
1000 IU40 2.20T+ r 1.03E+05 1.02E+05 l.02E+06 1.30 +AA 2.t0O+00 3.4

1MW 102.10 5.64E+00 T 113E+01 3.97E+01 35E1 23.50 NA NA 2.50E+ 1 l.42E+0
. 5.60E+00 2.22E+04 2.0+ 2.21E+64 1.10 NAl A .r- "E+ 3.81 +03

50lw 142. --- .3+w0 g .+1 5.$1E+01 --. 23U+01 -11.80 NA NA -I.0&t+0 6.23 +01
4 -2.33+V K.69E+02 1.81+02 1.69E+02 0.30 A NA i.SE+00 1. +0i

500 1077 1.0+0Q'15 00 1.64E+00I 1.52E+00 N- NA .W6+U -9.50E-01
.1 1.flM f 2.1E+04 t.OE+04 2.13E+04 7.20 WKNA W.1f5+W ,1SFt+O03
1- 4-.- .-E+00 .E l.OIE+03 1.72E+03 10.40 NA NA 4.E+ - 4.00E+02

0 i50 4.0E-I y l.E+.57E+02 157E+02 0.40 NA NA4.rir .5Ii 0 12.i .75+l y +03 4.94+03 5.0E+3 2.00 NARA 4.501+00 l.IIE+03

+0.04E+01 .lE+l 200.00 A NA 236fl 2.74+00
5000 10210 430E1 3.47E+00 3.5.E+0 R. NAFA 14.l-T I.7E+00
1i6 90.20 - E& 3 8.72E+01 9.IIE+0I O.2E+Ol 1.MIJAT NA 0E- 1.15E+02

Sy 0S1 PREP UK He" #I
% SB ('gig) ('gig)

J926-5711
C E0 I NA INO EXO

Rs" #2
(ug/g)

J926-5811

(vmo.

("gig,
IP) Spk Rc DET UM

% % ("s/9)
ono
P/DL

TGA

%WTA

HYAA As

so

CVAA fig

CN-M

J926-5712 J926-5012
9.301 NA 1 63.301 63.701 tas 1 0.631 NA | NA I NA

J933-5710 J934-5710
1 100 601| NA 1 67.301| 56.90 | 57.1 | 0.70 1 RA I 1.00E-01 NA I."q

J1926795 J926-885
115.801 .27t+ 7 4.33E-1I 3.53E-011 3.931- C| 20.36 85. .- 1

J*2648796 4926-686
S100.001 3.1 -0 I I.7E+00I 2.07E+00 1.92E+00 16.191 111.80 1.61 E+01 1.19E-01 0.25

90.91 <1.25E-011 . a -01 I 3.83E-01I 3.74E-01 4.541 107.301 1.25E-01I 3.WE+00 0.13

J926-I77I J020-5878
95.10 <2. GE+0017 i. 9 +00 1.06E+00 1.43E+001 51.001 9130 <2.D E+00| NA

0

C:)
-

I

00)

30

z
0
C

0
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'} -/6-9j

BX107 CORE 40 CORE COMP 2
Amyt. Ski 01 PREP BLK

% Re (ug/g)

IC-Whr F
Cl
N03
N02
P04
804

105.bol103.001

106.00
11500

<1.Oot-u1 7
2.36E-M1 -7

I.86E+01 7
<1.00 7
<1.0j
<1.0J

ut #I
(ugfl)
J96-7T71

8.50E+(3
1.14E+03
1.46 +05
9.12E++k3i

1.41+04 I

Rsult #2
(ug/g)

J926-7871
8.33E+03
1.21 +0

1E041.2+04

P ACID ICPIPO4 IC
SACIDICPIS041C

Spc-Ir 1M02
N03 C)MO2 vp.
N02 QC)M02 (SPEC)

pH pH F

NH34mtsr NHS E

TOC-Mior TOC

mc~iw C03 E

Avherge RPo
(ugg)

1.4 ZE+ 03
1.16 I

9.16E+031
1. 0+04
1.42E+04 [
4.37E+00
1.06E+00

Spk Rm DET UM A340

% (ug/g) RIDL

2.02J
5f

2.01
0. 71~

2.36E-01
1.86 +01

1.00E+00
1.00 +00

90~4d5

J92M-7779 J926-7879
[ 103.0 11 + 1.00 +04| 1.06E+04 1.03E+04 5.831 97.401 5.11E+031 .02

101.01 NA I

108.20I 4.50E+01 I

J92r-5715
9 7|

J926-5815
9.581

J926-7728 J926-7828
<4.50E+031 <4.3OE+031

J926-7726
6,701 <5.50E 02 ler <.5+02

J926-7727
106.01 3.40E-0i I7 1.60E+03 1

J926-7826

J926-7827
f.99 +02T

9.SS1 I.96T1-A I NA

NA T NA 1 100.901 4.50E+03|

NA I NA 1 98301 5.50E+021

1.iSE+03 1

I NA I

000 I

T-00-1
78.101 103.901 5.OOE+021

0
0
m C)
z I

0 V

C) Ct
0c

~1

0&

0.891
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BX107 CORE 40 CORE COMP 2
Aay. SW #1 PREP BLX

%Rc (ug/g)

Flor U
U as

107.91 <2.33E+021

RAsik 91
(ug/g)

J92&-6740
C I.86E+03f

Am"lyb S5 1 Pr Blk Reu *I
% An (uCIg) (Uci/g)

J926-725
RAD-F. AT 91.20 <3.50 -03 V77E-2l

AT/Pu+Am 7.35E-01

J926-"720
94.501 <i.31+001,'. 3.88E611

I 1.01t+W0 I

Resu #2
(Ug1g)

J926-6840

Rauk #2
KUM20g)

J926-6825

J926-6820

3.28W+1771E-014

Avernge PD Spk Rec DET iM
(NO) % (ugg)

2.02E+03I
_27-06

Awmage
(Uci/g)

7.23E-02 I

3.58E+01

15.84 1 94.101 2.30E+021

RPD Spk Rec DET UM
% % (ucilg)

Raio
/Di.

8.781

Rado RA
P/DL Ct Er

1.521 87.401 3.60E-031 2.01E+01 I

16.76 1

7.40E+00 I

1 1.30L+0 I 2.75L+01 1 J.0t+0 I

GEA C -137 f 162WT
Eu-154
E-t5
Am-241

C 101.

<7.75E031 '-
<16-0 M I '
<1.33E-W Zf
<2.83-02C

<B.D0t-03 c

J926730
1.09E+01

<1-8r43[

Ja2-o 1z.3E-2T
Am"ly. Sd 01 Pmpk RAEIu 01

%RAc (Pilft) (UiU)
J926-6782

Am-241| 105.1 <1.0Ei-02 p 1.41E-02|
Cm-24 NVNt DltCItv

AM-241 (GEA)/Am-241 (ALPH-A)

NP-237f

TC-99

1-129

81.501 <2.16E-021
J926-783

<2.16E-C2

J926-6784

1.16E+01
<1.94E-02

<T.19E-2
, 6 -t03

NA

~~9K
NAIK

NA

NA

Jr2i-to i

<4.50 -03r NA

RwAk #2
(uCg)
J2-6882

Mage
(KUg)

NA

NA
NA

204E02
1.26E-021
2.90E-02
6.75E-03

1564581

0.001

0.00

94 87.00 S.30E-0f 24iE+0l
NA I 69.60 4.50E-03 I 0.00!

9.OE-01I
2.60E+00I

Phio RL
M/L Cl Eff

2.00 i INN -N3I 1.lt+w 1
NA 8.001 NAI NA!

J926-6883
<I.08-02T NA

J926-6884

1 0.001 83.101 2.1OE-02 I 0.00 7.42E+01 I

0

m
zso

V

) -$

1? 8

9.'
'/T

RPO ak An DET UM
% S (uig)

1 94.4 1 <9.384 C 2.83 -02 2.96E-021 2.90E-021 4.49| 66.80 9.40E-04 30.80
I 68.10

J926-6785 J926-6885
9801 <1.4?E-021C <954E-031 <1.23E 02| NA NA | 86.90 .40E-021 0.00

1 80.70

6,661

El

W8.901 <3.26E-031c
NA_ NA I L"seoz

1.40E-01
NA

O.00E+0



9 ~~ ~ ~ j ) -i ..9 I - I * 9BX107 CORE 40 CORE COMP 2
Amlyte Si 1 PropBIk su~lt I

% Rec (uCi/g) (WCi)
J926-6786

sr-20

H-3

Result 02
(uCJg)

Ave.g 9.
(Aing)

RPD SpkAec DET UM
% % (Uci/g)

tio
bDL Ct Enf

1 102.80 <2.29E-01 C 7.71E+001 8.794+00 I $.25+00 1 1309 87.90 2.30E03 3587.0 0.
I 7.7O

J926-7787 J926-7887
A103.401 <3.50E-041 C 7.79E-041 4.83-04I 6.31E-04| 4691 1 | 3.60E-04 1.75 4.90

J926-7788
C-14 1 65.10 1 1.10E-04 1 C 1.82E-04 I

J9267888
4.21T-04 T 3.02E-04 I 79.27 87.80 1.IOE-04-T 2.741

J926-6789
L<1.34E-041 C. <1.23E-041

J92648M
<E1.22E44 HA i MNA tS.R 1.20t-04 I

-?-/6C/1

V.WM I 4 Bi

C,

0
'I

a
a
C

S

rnD )

00 Cl)
'Jo

o

I

Se-79 F- NA



9

CORE 40 HOMOGENIZATION

% WATER OF HOMOGENIZATION SEGMENTS

NMCS Std PREP eLK Result #I Result 02
N%) (%) (%) (%)

Average RPD
(%)

J907-5710 J908-5710
F 100,10 NA 55.201 54.70 54.9 0.91

J902-5710 J903-5710
100.101 NA 53.401 52.90 53.151 0.941

.i900-5710 J901-5710
100601 NA 1 57.0i J1- i 57.15 1.92

J854-5719 J855-5710
100.80 NA | 56.201 56.30 5625 18

J851-5710 J852-5710
100501 NA 1 44.301 43.00 43.5 2.98

o 3

< c:)
C OD

LAnslyt.

SEGMENT
S21-

S4H

S351

SoH

S7H

I,

I'

r. g

0



CORE 41 DIRECT SEGEMENT ANALYSIS
WHC-SD-WM-DP-028 ADDENDUM 2 REV 0

REV 0 Segment 1
Analyte Std 01 PREP BLK Result #1 Result #2 AVERAGE RPO

% Roc (ug/g) (ug/g) (ug/o) (ug/g) %

0sc NO SAMPLE NA

TGA I NO SAMPLE ND

%WTR NO SAMPLE ND NA

Segment 2
i

Analyte Std #1 PREP BLK Resuft #1 Result #2 Average RPO
% Re (ug/g) (ug/g) (ug/g) (ug/g)

J888-5711 Jl-l5811
DSC E(0 NA NO EXO 1 NA I NA

J888-5712 Jes8-5812
GA 99.70 NA 49.10 39.60 435 IZ 21.4

WTR NO SAMPLE IND

Segment 3

Anslyte Std #1 PREP BLK Result #1 Result #2 Average RPD
% Rec (ug/g) (ug/g) (ug/g) (ug/g)

J687.5711 *67-sa51
sC EX0 I NA NO EX0 INO EXO NA NA

J887-5712 J7-5812
TGA 99.70 NA -st. 1 54.10 NA NA

J829-5710 J830-5710
%WTR 100.13 NA 56.89 56.80 56.85 0.16

Segment 4

Anslyte Std #1 PREP 8LK Result #1 Result #2 Average RPO
% Rea (ug/g) (ug/g) (uajg) (uglg) %

DSC INO SAMPLE I NA

INO SAMPLE NA

%WTR INO SAMPLE NA NA

-- 18

'-V.



CORE 41 DIRECT SEGEMENT ANALYSIS
SD-WM-DP-028 pENDUM

REV 0 Sgt- 2 REV 0

Analyte Std S1 PREP BLK Result #1 Result #2 Average RPD
% Roe (ug/g) (ug/;) (ug/g) (ug/g)

J884-5711 J884-5811
DSC EXO NA INO EXO INO EXO |ZNA NA

J884-5712 J884-5812
TGA 99.00 NA 1 39.401 36.40 37.90 7.92

J869-5710
%WTR 99.80 NA 27.90 INO SAMPLE - NA

Segment 6

Analyte Std #1 PREP BLK Result S1 Result #2 Average RPO
% Rec (ug/g) (ug/v) (ug/g) (ug/g)

.883-5711 J883-5811
0SC EXC NA INO EXO INO EXO NA r

J883-5712 J883-5812
TGA 99.00 NA 1 38.401 44.00 41.20 13.59

J809-5710 J810-5710
%WTR 100.13 NA 1 48.721 50.16T 491

Segment 7

Analyte Std #1 PREP BLK Result 01 Result #2 Average RPD
% Roe (ug/g) (ug/g) (ug/g) (ug/g) %

J8f2-571 I 882-5811
DSC 1EXC _ NA - NO EXC NO EXO NA NA

J882-5712 J882-5812
TGA 99.00 NA - 35.20 34.00 _4.47

J906-5710 4807-5710
%WTR 100.131 NA 1 50.341 48.70 49.52 3.31
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Core 41 Segment $H-1
Analyte LMCS Std

add (ug/L) S Re
PREP 5LK Result fl Result #2

(ug/g) (ugg) (ug/g)
J836-8755 J836-8855

Average RPD
(uglg)

Spk add
% (ug/g)

J836-8950

Spike DET LIM Ratio
% Bec (ug/g) R/DL

5000 122.20 7.65E+00 1.82E+04 71.60E+04 1.81E+04 1.40 4.91E+01 -374.30 3.50E+00 4602.22
5000 107.90 3.66E+01 3.44E+01 i,.3.60E+01 3.52E+01 4.91E+01 168.60 3.66E+01 0.96
5000 100.50 3.00E+00 7.53E+00 16.07E+00 6.80E+00 21.50 4.91E+01 89.10 3.00E+00 2-27

10000 94.20 3.00E41 1.62E+01 7 1.642+01 1.63E+01 1.10 9.82E+01 93.90 3.002-01 54.41
10000 69.00 3.00E-01 2.62E-01 uy 2.95E01 2.89E01 912E+01 87.00 3.00601 0.96
10000 94.10 7.00E41 3.76E+00 '3.65E+00 3.84E+00 2.30 9.82E+01 96.50 7.00E-01 5.44
10000 153.90 1.88E+02 3.71E+02 A 3.88E+02 3.80E+02 4.50 9.82E+01 0.90 2.72E+01 13.96
5000 99.00 1.20E+00 1.22E+03 1.17E+03 1.19E+03 4.00 4.91E+01 2.80 1.20E+00 994.54

10000 95.70 1.00E+00 1.35E+00 71.53E+00 1.44E+00 12.00 9.82E+01 93.50 1.00E+00 1.44
98.10 4.00E41 2.21E+01 2.25E+01 2.23E+01 I 1.90 4.91E+01 95.20 4.00E-01 55.81

ICP-Acid Al
Sb
As
Ba
Be
Cd
Ca
Cr
Co
Cu
Fe
Pb
Mg
Mn
NI
K
Se
Ag
N.
V
Zn
BI
B
Ce
La
P
SI
Sr
S
Sn
Ti
Zr

5000 97.60 1.40E+00 1.66E+01 IT1.65E+01 1.66E+01 0.30 4.91E+01 89.50 1.40E+00 11.84
5000 97.00 1.29E+01 5.49E+02 5.68E+02 5.59E+02 3.50 4.91E+01 98.70 1.29E+01 43.30
5000 148.40 8.30E+00 3.78E+02 A 3.72E+02 3.75E+02 1.70 4.91E+01 105.00 5.30E+00 45.19
5000 75.00 1.00E+00 9.39E-01 .22E+00 1.08E+00 200.00 4.91E+01 66.70 1.00E+00 1.08

10000 117.70 2.31E+01 9.59E+04 Jr9.71E+04 9.85E+04 1.30 9.82E+01 991.00 2.80E+00 34467.84
10000 95.40 8.00E-01 5.88E+00 74.64E+00 5.26E+00 23.50 9.82E+01 94.80 8.00E-01 6.58
10000 94.30 2.92E+00 1.20E+02 71.18E+02 1.19E+02 2.10 9.82E+01 69.20 2.50E+00 47.89
5000 74.70 5.80E+00 3.10E+04 3.05E+04 3.06E+04 1.80 4.91E+01 -968.30 5.80E+00 5302.58
5000 113.40 5.39E+00 3.19E+01 y3.91E+01 3.55E+01 20.40 4.91E+01 36.30 1.00E+00 35.48
5000 104.50 9.80E+00 2.53E+02 T2.67E+02 2.60E+02 5.30 4.91E+01 129.80 9.80E+00 26.52
5000 96.10 1.60E+00 1.50E+00 L31.57E+00 1.54E+00 4.91E+01 75.80 1.60E+00 0.96

10000 116.50 9.90E+00 2.63E+04 y2.62E+04 2.62E+04 0,30 9.82E+01 1614.70 9.90E+00 2648.75
10000 293.90 4.02E+01 2.28E+03 72.17E+03 2.22E+03 4.80 9.82E+01 1686.0 4.30E+00 517.31
10000 93.20 4.00E41 2.18E+02 -2.16E+02 2.17E+02 0.90 9.82E+01 89.50 4.00E-01 541.42
5000 254.40 1.9 E+02 4.25E+03 74.26E+03 4.25E+03 0.30 4.91E+01 287.60 4.50E+00 944.79
5000 105.00 2.30E+00 9.43E+00 9.77E+00 9.60E+00 3.60 4.91E+01 97.40 2.30E+00 4.18
5000 96.20 4.00E41 5.47E+00 76.00E+00 5.74E+00 9.20 4.91E+01 97.00 4.00E-01 14.34

10000 98.10 8.00E-01 1.46E+02 ,T1.34E+02 1.40E+02 8.70 9.02E+01 180.50 --

Analyle LMCS Std PREP 0LK
(%) (ug/g)

RAD-Acid AT

GEA Cs-137
Eu-154
Eu-155
Am-241
Co-60

Result f I
(ug/g)

J83-6725

Result 92
(ug/g)

J83&8855

Average
(ug/g)

RPO Spike DET LIM
% % Rec (Ug/IL)

Ratio
RDL

A U70, <5.13E3IC1 42E01 1.55E-011 1.48E-011 Baa 10171 0,0051 NA

JG3G-730 J636-8730
102.00 <7.37E-3 C 4.57E+01 4.59E+01 4.58E+01 0.40 NA 7.60203 NA

N/A <1.92E-2 C <1.70E2 <1.90E-2 NA NA NA 1.50E42 NA
N/A <1.25E-2 C <5.20E-2 <5.40E-2 NA NA NA 1.25E42 NA
N/A <2.79E-2 C <1.30E-1 <1.30E-.1 NA NA NA 2.78E02 NA

102.00 <7.20E-3K <6.50E-3 <8.10E-3 NA NA NA 6.00E-03 NA

1)

5000 98.801 93E+00 1.74E+04 1.67E+04 1.71E+04 3.90 4.91E+01 -1836.50 1.50E+001 11380.4
5000 96.60 7.10E+00 9.23E+01 9.45E+01 934E+01 2.40 4.91E+01 104.70 7.10E+001 13.16
5000 98.90 4.13E+001 1.59E+02 j1.78E+02 1.6$E+021 11.901 4.91E+01 16.60 7.00E-011 239.61
5000 92.40 j 302.01I 7.06E+01 6.79E+01 8.92E+011 3.901 4.91E+01 61.90 3.00E-011 231 U"

tO
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Analyte

ICP-AcId Al
Sb
As
Ba,
Be
Cd
Ca
Cr
Co
Cu
Fe
Pb
Mg
Mn
NI
K
So
Ag
Na
V
Zn
BI
B
Ce
La
p
SI
Sr
S
Sn
TI
Zr

LMCS Sid
add (ug/L)

Core 41
PREP BLK Result I1l

% ReC (ug/g) (uglg)
J837-8755

LI

Segment 2H-2
Result 12 Average

(ug/g) (ug/g)
J837-8855

APO Spk add Spike DET LIM
% (ug/g) % Roe (uglg)

1DU10

Ratio
R/DL

5000 122.20 7.65E+00 11.66E+04 1.62E+04 1.64E+041 2.20 4.91E+01 -374.30 3.50E+00 4680.47
5000 107.90 3.66E+01 la3.55E+01 3.51E+01 3.53E+01 4.91E+01 168.60 3.66E+01 0.96
5000 100.50 3.OOE+00 j6.32E+00 6.12E+00 6.22E+00 3.30 4.91E+01 89.10 3.00E+00 2.07

10000 94.20 3.00E-01 I1.66E+01 1.60E+01 1.63E+01 3.40 9.82E+01 93.90 3.OE-01 54.29
10000 59.00 3.00E01 07 2.91E-01 2.87E-01 2.89E-01 9.82E+01 87.00 3.00E-01 0.96
10000 94.10 7.00E41 J4.03E+00 3.49E+00 3.76E+00 14.30 9.82E+01 98.50 7.00E-01 5.37
10000 153.90 1.68E+02 7 3.66E+02 3.48E+02 3.57E+02 5.10 9.82E+01 0.90 2.72E+01 13.12
5000 99.00 1.20E+00 1.25E+03 1.19E+03 1.22E+03 4.70 4.91E+01 2.80 1.20E+00 1016.58

10000 95.70 1.00E+00 019.71E-01 1.71E+00 1.34E+00 20000 9.82E+01 93.50 1.00E+00 1.34
5000 98.10 4.00E-01 2.24E+01 2.17E+01 2.20E+01 3.10 4.91E+01 95.20 4.00E-01 55.10
5000 98.80 1.93E+00 1.78E+04 1.70E+04 1.74E+04 4,40 4.91E+01 -183.50 1.50E+00 11587.6
5000 98.60 7.10E+00 1.02E+02 9.43E+01 9.80E+01 7.60 4.91E+01 104.70 7.10E+00 13.80
5000 98.90 4.13E+00 .yi.63E+02 1.48E+02 1.55E+02 9.70 4.91E+01 16.80 7.00E-01 221.91
5000 92.40 3.00E-01 7.15E+01 6.83E+01 6.99E+01 4.50 4.91E+01 81.90 3.00E.01 233
5000 97.60 1.40E+00 71.62E+01 1.61E+01 1.62E+01 0.40 4.91E+01 89.50 1.40E+00 11.56
5000 97.00 1.29E+01 5.73E+02 5.61E+02 5.67E+02 2.10 4.91E+01 98.70 1.29E+01 43.96
5000 146.40 8.30E+00 / 3.99E+02 3.9iE+02 3.95E+02 !.90 4.9IE+01 105.00 8.30E+00 47.57
5000 75.00 1.00E+00 &79.71E-01 9.58E01 9.64E.01 4.91E+01 66.70 1.00E+00 0.96

10000 117.70 2.31E+01 79.88E+04 9.67E+04 9.77E+04 2.10 9.82E+01 991.00 2.80E+00 34898.58
10000 95.40 8.0DE-01 r5.99E+00 5.49E+00 5.74E+00 8.80 9.82E1-01 94.80 8.00E- 1 7.18
10000 94.30 2.92E+00 71.26E+02 1.20E+02 1.23E+02 4.90 9.82E+01 89.20 2.50E+00 49.05
5000 74.70 5.80E+00 7 3.20E+04 3.09E+04 3.15E+04 3.60 4.91E+01 -988.30 5.80E+00 5424.11
5000 113.40 5.39E+00 J 2.57E+01 1.81E+01 2.19E+01 34.70 4.91E+01 38.30 1.00E+00 21.93
5000 104.50 9.80E+00 2.61E+02 2.58E+02 2.59E+02 1.40 4.91E+01 129.80 9.80E+00 26.48
5000 98.10 1.60E+00 71.55E+00 1.53E+00 1.54E+00 4.91E+01 75.80 1.60E+00 0.96

10000 116.50 9.90E+00 r 2.67E+04 2.73E+04 2.70E+04 2.10 9.82E+01 1614.70 9.90E+00 2727.18
10DW 293.90 4.02E+01 12.19E+03 2.33E+03 2.26E+03 5.90 9.82E+01 1686.60 4.30E+00 525.54
10000 93.20 4.00E-01 7 2.25E+02 2.17E+02 2.21E+02 3.90 9.82E+01 89.50 4.00E-01 552.28
5000 254.40 1.91E+02 .74.43E+03 4.32E+03 4.37E+03 2.50 4.91E+01 287.60 4.50E+00 972.11
5000 105.00 2.30E+00 1.11E+01 9.59E+00 1.03E+01 14.30 491E+01 97.40 2.30E+00 4.49
5=1_ 98.20 4.00E01 S5.84E+00 5.69E+00 5.77E+00 250 491E+01 97.00 4.00E01 14.42

10000 98.10 8.00E-01 71.37E+02 1.65E+02 1.51E+02 1830 9.82E+01 18050 -

An ayte LMCS Std PREP BLK
(%) (ug/g)

RAD-Acid AT

J#:837
Cs-137
Eu-154
Eu-155
Am-241
Co-60

Resulit 1 Result 12
(uglg) (ug/g)

J8378725 J837-8825

Average RPW
(ug/g)

Spike
% % Rec

DET LIN!
(u giL)

Ratio
R/DL

94.701 <5.13E-3 C 1.71E-01 1.55E-01 1.63E41 10.201 101.70| 5.10E-03I NA

J834 J835 J637-8730 J837-8830
102.00 <7.37E-3 C 4.71E+01 4.72E+01 4.72E+01 0.21 NA 7.60E-03 NA

N/A < 1.92E.2 c1.60E-2 <1.952 NA NA NA 1.50E-02 NA
N/A <1.25E-2 C <5.40E-2 <5.40E-2 NA NA NA 1.25E-02 NA
n/A <2.79E-2 1 <1.30E-1 <1.30E.1 NA NA I NA 2.78E-02 NA

102.00 <7.20E-3\C <5.80E-31 <5.40E-3 NA NA I NA 6.00E-03 NA

0
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dore 4J Segmer4 6H-1
Analyte

ICP-AcId A
Sb
As
Ba
Be
Cd
Ca
Cr
Co
Cu
Fe
Pb
Mg
Mn
Ni
K
S.
Ag
Na
Zn
Ell
B
Ce
La
P
SI
Sr
S
Sn
TI
Zr

LMCS Sid
add (ug/L)

PREP BLK
% Rec (ug/g)

Result #1 Result #2 Average RPD
(ugig) (ugig) (ug/g)

J814-8755 J814-8855

Spk add Spike DE7 LIM Ratio
% (ug/g) % fee (ug/g) RJDL

5000 101.70 3.70E+00 11.38E+02 1.45E+02 1.41E+02 4.80 9.75E+01 90.30 6.00E-01 2.35E+02 Q
5000 88.10 3.00E-01 74.01E+01 4.02E+01 4.02E+01 0.20 9.75E+01 92.70 3.00E-01 1.34E+02
5000 92.60 i.80E+00 1 1.24E+01 1.30E+01 1.27E+01 4.70 975E+01 94.90 1.80E+00 7.06E+00
5000 95.00 1.33E+01 I9.47E+01 9.86E+01 9.67E+01 4.00 9.75E+01 110.30 1.33E+01 7.27E+00 Z
5000 96.20 1.31E+01 Yl.43E+01 2.19E+01 1.81E+01 42.10 9.75E+01 106.20 1.31E+01 1.38E+00

10000 10.30 1.00E+00 e,9.80E-01 9.73E-01 9.77E-01 1.95E+02 9.30 1.00E+00 9.77E-01
10000 130.40 2.64E+01 r1L01E+0 t 11E+05 1.01E+05 0.70 1.952+02 1994.20 8.70E+00 1.16E+04
10000 91.00 2.50E+00 74.45E+01 4.39E+01 4.42E+01 1.30 1.95E+b2 93.60 2.50E+00 1.77E+01
10000 8380 8.50E+00 j72.82E+04 2.82E+04 2.82E+04 0.10 1.95E+02 285.40 8.50E+00 3.32E+03
5000 132.10 8.56E+00 7256E+01 3.17E+01 2.87E+01 21.50 9.75E+01 93.00 1.90E+00 1.51E+01

10000 104.40 8.60E+00 31.94E+02 1.90E+02 1.92E+02 2.00 1.95E+02 100.00 8.60E+00 2.23E+01
10000 95.40 2.IOE+00 U2.06E+00 2.04E+00 2.05E+00 1.95E+02 84.70 2.10E+00 9.76E41
10000 98.90 8.00E+00 2.59E+04 2.55E+04 2.57E+04 1.40 1.95E+02 180.20 8.00E+00 3.21E+03
10000 375.70 1.52E+01 C 1.61E+03 1.67E+03 1.64E+03 3.70 1.95E+02 791.30 2.30E+00 7.13E+02 1
10000 91.80 6.00E-01 J 1.74E+02 1.73E+02 1.73E+02 0.50 1.95E+02 97.80 6.00E41 2.88E+02 <
5000 105.40 6.04E+00 74.052+03 3.92E+03 3.98E+03 3.40 9.75E+01 79.40 6.00E+00 6.63E+02
5000 91.30 1.60E+00 9.41E+00 .25E+00 8.83E+00 13.10 9.75E+01 94.60 1.60E+00 5.52E+00 "
5000 94.70 5.00E.01 74.12E+00 4.18E+00 4.15E+00 1.50 9.75E+01 93.50 500241 8.30E+00

10000 91.20 1.10E+00 j1.08E+02 8.97E+01 9.89E+01 18.70 1.95E+02 68.40 1.10E+00 8.99E+01

Analyte LMCS Std PREP BLK
1%) (ugig)

RAD-Acid AT

Cs-137
Eu-154
Eu-1 55
Am-241
Co--O

Result #1
(ug/g)

J814-8725

Result 02
(ug/g)

J814-8825

Average
(ug/g)

RPD Spike DET LIM
% % Rec (ugIL)

Ratio
RD L

87.901 <5.33E-04 I C 1.41E01| 1.40E-01 0.141 0.711 66.001 0.000531 265.09

J814-8730 J814-8830
101.40 <1.59E-3 C 7.26E+00 7.31E+00 7.29E+00 0.691 NA I <1.44E-3 NA

NA <380E-I C <3.70E-3 <4.00E-3 NA NA NA <4.10E-31 NA
NA <2.58E-3 C <1.002-2 <9.90E-3 NA NA NA <2.52E-3 NA
NA <5,97E-3 C <2.40E-2 <2.40E-2 NA I NA I NA | <5.80E-3 NA

9980 <1.27E-3C <1.26E-3 <9.40E-4 NA I NA I NA I <1.35E-3 NA

r -

5000 117.80 3.40E+00 71.71E+04 1.72E+04 1.71E+04 0.60 9,75E+01 414.80 3.40E+00 5.03E+03
5000 98.50 3.56E+01 W3.49E+01 3.46E+01 3.48E+01 9.75E+01 122.40 3.56E+01 9.78E-01
5000 97.50 -3.43E+00 /3.04E+00 3.02E+00 303E+00 9.75E+01 97.60 310E+00 9.77E-01

10000 91.90 5.28E-01 .8.38E+00 8.77E+00 8.57E+00 4.60 1.95E+02 96.50 3.00E-01 2.86E+01
10000 93.80 3.00E-01 t72.94E-01 2.92E-01 2.93E-01 1.95E+02 94.80 3.00E-01 9.77E-01
10000 89.90 7.00E-01 12.59E+00 2.17E+00 2.38E+00 17.50 1.95E+02 94.50 7.00E-01 3.40E+00
10000 115.40 2.31E+01 .7277E+02 3.03E+02 2.90E+02 8.90 1.95E+02 87.10 2.40E+00 1.21E+02
5000 94.60 1.40E+00 31.04E+03 1.02E+03 1.03E+03 1.70 9.75E+01 116.10 1.40E+00 7.36E+02

10000 89.20 1.20E+00 11.88E+00 1.17E+00 1.53E+00 200.00 1.95E+02 92.50 1.20E+00 1.20E+00
5000 91.70 £.00E-01 71.83E+01 1.83E+01 1.83E+01 0.10 9.75E+01 93.70 600E-01 3.05E+01
5000 92.10 2.00E+00 J1.22E+04 1.21E+04 1.22E+04 0.80 9.75E+01 409.70 7.00E+00 6.10E+03
OO 9750 8 5E+ D t6 48E+01 677E+01 662E+01 440 1 95E+02 100.00 8.50E+00 7.79E+00

1
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Core 41 Segment 6H-2
DATE: Analyte

ICP-Acid Al
Sb
As
Ba
Be
Cd
Ca
Cr
Co
Cu
Fe
Pb
Mg
Mn
NI
K
So
Ag
Na
Zn

4 ml

Ce
La
P
SI
Sr
S
Sn
Ti
Zr

added
LMCS Sid PREP BLK Result E1

% Rec (ug/g)
Result 12 Average RPD

(ug/g) (ug/g)
J815-8755 J815-8855

(uglg)
Spk add Spike DET LIM Ratio

% (ug/g) % Re (ug/g) R/DL

5.00E+03 117.80 3.40E+00 21.70E+04 I.67E+04 1.69E+04 1.20 NA NA 3.40E+00 4.97E+03
5.00E+03 98.50 3.56E+01 Ij3.36E+01I 3.39E+01 3.38E+01 NA NA 3.56E+01 9.49E-01
5.00E+03 97.50 -3.43E+00 0.2.92E+00 2.96E+00 2.94E+00 NA NA 3.10E+00 9.48E-01
1.00E+04 91.90 5.28E-01 f8.48E+00 8.42E+00 8.45E+00 0.80 NA NA 3.00E-01 2.82E+01
1.00E+04 93.80 3.00E-01 472.83E-01 2.86E-01 2.84E.01 NA NA 3.00E-01 9.47E-01
1.00E+04 89.90 7.00E-01 72.47E+00 2.27E+00 2.37E+00 8.10 NA NA 7.00E-01 3.39E+00
1.00E+04 115.40 2.31E+01 J2.76E+02 2.69E+02 2.73E+02 2.60 NA NA 2.40E+00 1.14E+02
5.00E+03 94.60 1.40E+00 rl.03E+03 1.01E+03 1.02E+03 2.60 NA NA 1.40E+00 7.29E+02
1.00E+04 89.20 1.20E+00 71.68E+00 1.14E+00 1,41E+00 200.00 NA NA 1.20E+00 1.18E+00
5.00E+03 91.70 6.00E-01 f1.86E+01 1.80+01 1.83E+01 3.60 NA NA 6.00E-01 3.05E+01
500E+03 92.10 2.00E+00 71.22E+04 1.18E+04 1.20E+04 2.90 NA NA 2.00E+00 .002+03
1.00E+04 97.50 8.50E+00. 76.06E+01 6.90E+0l 6.48E+01 13.10 NA NA 8.50E+00 7.62E+00
5.00E+031 1010 I3.70E+00 1.36E+021 1.30E+02 1.33+02 i4.20 NA NA 6.00E41 222E+02
5.00E+03j 88.101 3.00E-1 C 4.04E+01 I 3.93E+01 I 3.99E+01 2.70 NA NA 3.002-01 1.33E+02
5.00E+03
5.00E+03

92.60
95.00

1.80E+00 If 1.23E+01
1.33E+01 I/1.13E+02

1.21E+01
1.04E+02

1.22E+01
1.09E+02

1.40
7.90

NA
NA

NA
NA

1.80E+00 6.78E+00
1.33E+01 8.20E+00

5.00E+03 96.20 1.31E+01 j 2.61E+01 3.26E+01 2.93E+01 22.20 NA NA 1.31E+01 2.24E+00
1.00E+04 10.30 1.00E+00 &J9.43E-01 9.53E-01 9.48E-01 NA NA 1.00E+00 9.48E-01
1.00E+04 130.40 2.64E+01 79.82E+04 9.59E+04 9.71E+04 2.30 NA_ NA 8.70E+00 1.12E+04
1.00E+04 91.00 2.50E+00 7 4.39E+01 4.35E+01 4.37E+01 1.00 NA NA 2.50E+00 1.75E+01
1.00E+04 83.80 8.50E+00 7 2.79E+04 2.75E+04 2.77E+04 1.40 NA NA 8.50E+00 3.26E+03
5.00E+03 132.10 8.56E+00 72.42E+01 2.23E+01 2.32E+01 7.90 NA NA 1.90E+00 II.2E+01
1.00E+04 104.40 8.60E+00 .71.93E+02 1.86E+02 1.90E+02 3.90 NA NA 8.60E+00 2.21E+01
1.00E+04 95.40 2.10E+00 eJ1,98E+00 2.00E+00 1.99E+00 NA NA 2.10E+00 9.48E-01
1.00E+04 98.90 8.00E+00 f2.53E+04 2.50E+04 2.51E+04 1.30 NA NA 8.00E+00 3.14E+03
1.00E+04 375.70 1.52E+01 1.15E+03 1.54E+03 1.34E+03 29.00 NA NA 2.30E+00 5.83E+02
1.00E+04 91.80 6.00E-01 71.74E+02 1.69E+02 1.72E+02 2.60 NA NA 6.00E-01 2.87E+02
5.00E+03 105.40 6.04E+00 f4.13E+03 3.99E+03 4.06E+03 3.50 NA NA 6,002+00 6.77E+02
5.00E+03 91.30 1.60E+00 77.51E+00 8.87E+00 8.19E+00 1660 NA NA 1.60E+00 5.12E+00
5.00E+03 94.70 5.00E01 T4.3oE+00 4.23E+00 4.26E+00 1.801 NA NA 5.00E-01 8.52E+00
1.00E+04 91.20 1.10E+00 77.66E+01 1.01E+02 8.89E+01 27.601 NA NA 1.10E+00 8.08E+01

d

(
4

I

1

C)

mA

-U

Date:
Analyte LMCS Std PREP BLK

(%) (ug/g)

RAD-Acid AT

GEA Cs-137
Eu-154
Eu-155
Am-241
Co -60

Result #1
(U g/g)

J815-8725

Result #2
(ug/g)

J815-8825

Average RPO
(ug/g) %

Spike DET LIM
% Rec (ug/L)

S 87.90 <5.33E.04 IC 1.45E-01 1.44E-01 1.44E-01 0.691 NA NA j NA I

J815-8730 J815-8830
101.40 <1.59E-3c- 7.20E+00 7.34E+00I 7.27E+00 1.931 NA I <1.44E-3 NA

NA I <3.80E3 <. <3.80E-3 <2.70E-31 NA I NA I NA I <4.10E-3 NA
NA <2.58E-3 C <9.80E-3 <9.20E-3 NA NA A <2.52E-3 NA
NA <5.97E-3 c <2.35E-2 <2.20E-21 NA NA I NA <5.80E-3 NA

99.80 <1 27E-3 C <120- <1.00 NA NA NA I <1,35E-3 NA

3 -/6-
6

A%
4*

Ratio
R/Dl



An"rt. LMCS SkS
add (ug/L)

ICP-Add Al
aS
As
BEBe
Cd
Ca
CE
Co
Cu
Fe

Mg
Mn

K
S.
Ag
N.
Zn

B
Ce
La
P
a

sA Sn
11
Zr

rect: A
Uhmton

PREP BLK
%Rec (Ug12)

BX107 CORE41
ARsul 01 *."si 02 A.g

(gig) (uglg) (ugg)
J925-8755 J925-8855

Ccl
RPI Sy k ad

% (.iag)
si tpfT UM

:% Rae fti)
Asto
PJDL

120.90 3.5+O 1.62+041 I 62E+04 1.62 +04 0.10 4,68 +01 . 3. +00 4.63 +03
5000 88.80 3.66E401 047E+01 3.56E+01 3.52E+01 4.68E+01 0.00 3.66E+01 9.62E-01

S 94.10 3.00 +00 3-13t+00 2.92E+00 3.02E+00 -1W 4.68E+-l 93.70 -T0+o 1.o1 +00
10 105.60 3.C -01 1.01 +01 .OSE+01 1.03E+01 3. 9.36E+0I 101.30 3.OE-01 3.43+01
10000 13.1 3.00E-01 42. -01 2.92E-01 2.58E-01 9.36T+01 95.10 3.00E-01 -. 6 -Ol
10000 1 1.1 .00 -T1 72.70E-f0 2.77+00 2.74E+0 2.80 9.36E+0l .i1 .00 T 3.9iE+00
10000 I1 .1§i.4 +T J4.16E+02 1.92E+0 1.17+03 128.70 .36E+l 134.40 2. 2 +ht 4.30E+0l

1 . 1 1.20E+0 l.07E+03 1.07E+03 l.07E+03 0.60 4.UE+1 64.60 l.20E+00 8.92E+02
10000 103.20 1.OOE+00 2.09 400 2. +l 2.32E400 19.60 9.36E+01 94.80 l.OOE+00 2.32E+00
5000 105.30 1. +100 .I86h +l .89E+01 l.87E+01 1.40 4.68E+0l 1i.T0 4.OOE-Ol 4.67E+O1

~ i0I. 1.50E4+01.28 + l.29+04 1.29E+04 0.90 4.S8E+0 1 49 l.SOE+00 8.60E+03
1 2. 7.1OE+00 .75 +01 7.67+01 .T1f+iT 1.10 4.68E+0l 191.20 7.IOE+00 l.09E+0l

W111.0 1.SO+00 1.62 +02 2.16E+02 1.88E+02 28.40 4.8F+t1 80.50 .T0 -T 2. 402
99. . -01 4.62 + I 4.2+01 4 + 4 4.GBE+01 92.80 3.E0 1.7+02

~ 3~71 1.40E+00 l.36E+0l l.43E+0l .4OE+0l 131 4.GSE+01 168. 1.40E+00 l00E+0l
.6 -*I0 - .0 E+01 72.99 +02 3.13 +02 306+02 4.80 4.66E+0 142.80 l29E+0l 2.3E+01

1 .i3~ -2.T +01 .SGE+02 3.72F+02 3.GQE+02 1.1 4.G8F+0l 1 .3 F+0 4.45E+0t
S 48.10 1.00E+00 ' .9-1 9.73E-01 9.A1E-0l 4.S8E+0l 31.40 l.OOE+00 9.6lE-Cl

10000 154.80 2.26E+01 /1.04 + 1.03F+ 1.04E+05 . 9.36E+01 -1594.0 2.80E+00 3.68E+0
10000 102.10 .i4 + T7.E+ 8.E+Dl BIO0t+I 9.80 9.36 +0l 135.10 2.E +E 3.24E+
5000 0.7 .80 +00 .3 +04 2.7E+04 2.72E+04 1.10 4.6SE+0l - 624.60 .+00 4.67E+0

~~ 142.5 l.83E+00 . +01 4.40E+0l . + 1 26.80 4.SSE+0l 100.00 1.00F+00 5.08t+0I
6.I -2.33E+0l 1.9E+02 l.OE+02 l.9lE+02 1.00 4.68E+0l i 8.80F+00 1.9 +01

IODO 107.70 1.60 + 2.0. +00 1.58E+00 1.32E+00 9.36 +41 .40 0. +00 if3 - 1
10000 111. .9E ++04 2.35E+0 +4 E0 1.40 .F+1 1.01 C.OD + .41E+03

. 404.60 .IE+ 1.2 +03 1.2E+04 1.24E+03 10. 9.36E+0 158.90 1.b0 + 4.60 +031
100 3M1 . T - .1 .85 + l.85+02 S.E+0 ... 9.36E+0l . ICCE-O 1 . +'

500 1.10 +0l1 1. +01 7.67+03 4.48E+03 2.10 4.68F+01 -29.00 ?.__+__ 1.09 +011
1136 . + . +00 .lT2 + j .I9E+00 + 1.40 4.68 +01 1. 2.30+M 3.13+O

SW~ i-10. 46E 1 4.23 +01 4.4 +00 4.5E+00 1 40 4.68 +011 92.80 4.UE01 1.51 +02
10i 99.20 -2.2 . +01 8. 1F-0I 8.80E+0l 3.50 9.36 +01 -23.10 A.02 I.6 +02

%I.y Sd 81 PREPBLK Ao eubol
RIND (6gfl) (ug/g)

J925-5711

P..A*2 Asage RPD
(u1l (gg) %

k Re DET Ru
% (g/g) Is'

TGA %

%WM

HYAA As
So

CVAA Hg

CN-Uv CN

ItX oc NA [NO EXO I NA | NA | NA I NA I NA I NA

J925-5712 J925-5812
98.30 66.30 61.80 64.05 .03

J935-5710 J936-5710
E -100.60| NA_ 56.00| 56.301 5.15 0.531 NA I 1.00E-01

J925-6795 J925-4895
104.1, <2.60- - 3.19E-01 4.03E-01 3.61E-01 23.27 87.60 2.50E-01 I 1.44
100.00 3.10-01 2.01 +00 2.03 +w 2.02 +00 0.99 124.00 2.50 -01 8. ,+00

J925-5798 J925-5896
| 99.91 <1.25E-0175.*39E-01 7.23E-01I 6.31 1 29.161 120.80 1.25E-01I 5.M+00

J925-5778 J9255878
95.10 2.02 28B+001 3 2.99E+00 1 7.40 93.001 1.00E-01 | 2.99E+01

'it

C)

00

CD
C,0c:
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81107 PORE 41,Ci1
A.nlyt. SM #1 PREP OLK R.c. #1 R.ecuR #2 Aergt APD Spk ReD

IC-fimr F
CI
NO3
NO2
P04
S04
PACIDICPIP4
S ACID ICPISO4 IC

% Re (ug/g) (U9/9) (ug/9)
J925-7771 J925-7871

(uglg)
)ET UM

'4 9
lbns.

% % (U9/9) fDL

10300 1.00+01 9.04E+03 8.72E+03 4.49E+03 3.60 14.00 1.00 +01 268.00
1050 2.36+0I iL.04+03l I.08+E03 1.OGE+03 3.77 108.00 2.36+0I 44.92

10 .00 .8664+03 fI.24E+ 1 IL.28E+05 5.49 125.00 1.88 +03 68.55
103.00 1.00 +01 I.24E+04 1.24E+04 I.25E+04 0.80 10300 1.00 +02 124.5D
106.00 1.00 +02 1.34 +04 1. + 1.34E+04 0.00 108.00 ~1.00E+02 134.00
105.00 1.00 +02 11.28 + 1.32 +04 I.30E+04 3.08 106.00 I 1.0+02 130.00

5.48E+00
l.03E+00

SpeCw N02
NO3 C)M
N02 OC)Mi

pH pH

NH3-fmim NH3

TOC-Vite TOC
Aca Eq

NIC- mew C03

F-
J925-7779 J925-7879

103.0 <S.IIE+01 1.39E+04 1.26E+04 1.33E+04 9.81 1 106.00 1 5.11E+01 1
2 4gen.9.62 40

Z (St ) 0.94
J925-5715 J925-5815

1 101.01 NA 1 9.951 9 9,821 2.651 NA | | NA

J925-7728 J925-7828
1 108.20 <4.5DE+O1| <4.SE+03 I <4.5E+03 I NA | NA I I 6.92E+01 .00

- J925-7726 925-7826
96.70 5.50+02 -<.00 E+U <5.00+ 94.0 5.50E+021 0.00

000+00

J925-7727 J925-7827
1 106.01 3.40E-01 LJI39E+031 I.10E+03j 1.24E+03| 231I -ioz46f~5~0E+h2| 2.49

I

25.30 1

A,
0,

C:

j1nde

0

C)

co
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BX107 CORE 41 CC1
Anlvt. LucB S

added

ICP-Fuoc Al

anA.
Be
Cd
Ca
Cr
Co
Cu
F*
Pb
Mg
Mn

K
so
A'
Na
v
Zn
a

Ce
iA
P
a

Ti

PREP OLa Itukl* Hau.* #2
% lb. ("eM (.fl0) (esg/g)

,1025-e7l5 J925-6856

hawag. RPD
(MOMg) S

Sk add
(U'Al

pike DET Um bkno
% be ("gL) K

6000 81.10 1 GS+o 1.72E+04 1.73E+04 1.73E+04 0.40 1.25E+03 117.0 3.50E+01 493.08
1 . W.66E+02 .82 +02 1. +01 1.82E+02 l.25E+03 100.20 .66E +02 1 .

w 3.0E+01 .49 +01 1.49E+01 I 1.49E+0l I.25E+03 100.20 -3.1h -- 5
W 00.20 .+ l,20E+01 1.19E+01 I.18E+0I 3.00 2.50 +03 10I2 -3. +i 3.94

11MN X .4f * 1.+001 1.49E+00 TIfl i -3 00+o0 1i.17W . 0 .E+0 . a t+o .TE+i 4.SE + W v 2.5 + o3 IluU -.:11 +- .6
-- .lo + 3. +02 fE+02 3IIE+02 2.5 2.603 104.20 2.72E4+0 1.36UI 3w 101. . + .h + 1.8 t I 1.8t+03 0.50 l.25F+03 101.90 1.2 0+0I 90.00

1 2 . + -I + 4.jE +DI .f+lW 26TO-3 -M.0 1.O+ol I.
3w U. .U1 2. 11E+T.W 1T 2.65E+01 4.40 T1.+03 -l1 . 4.0E +00 8.82

I. +7i I.5E+0 1.34E+04 1.32E+04 1.33E+64 1-f 1.25E+03 106.30 1. +01 .38
- 102.80 .1+T I1 J.2i3+02 l +01 9+ 47.80 1.25E+03 1070 7.10K+01 1.405o 9B0II 7OOE15 I.SIEtW 1.32E02 131E+021 0.40 1.25E+03 31.50 7.ODE+00 1W.7

S 94.01 3.OE+00 Jg.&52E+0l T.1UNTi 7.34+011 22 1.25G*03 9§4 3NME+00 24.485" 8B10 IO14E+01 I4.0ET 1.42E+03 2.88Et0 I106.80 US2-E-+0 IflIr- l.40E+0 204.031.
3w 102.50 1 A 2 - - l1flE+02 0050 T9BI0I &3E+01 .13E+01 4.13E+01 4.13 +01 1.26+0 106.10 1.3EirT -. :u

1 .91 .lE+ 1 . + TI1E++ 6.29 +00 1.25 3 -i1T. 1.00E+0 1 0.63
i h.05 .1 01 + .+ 1.+ 1 2.3W+E03 26.90 2.0 +01 3640.1610000 .; i.+ k.+01 l.04+0l 1E1+ 1.10 2.WE+03 101.2 1 + .0

TUE01 +WTU a. +u I 0 luw zwt8 3.
500 I I.E+h . l+ . + . +041 0.601 1. +03 .. + 1 485iwin . N +lt . TE I + 0.8 T 3 F1ll & 11.

1 9+w a. +001 0.0 1.25+03 98.8 1.+00+1 061.72 02 + .221 28.50 1.25 +0 110.40 9.aT+1 i.

I W ti+il 1 + T.E+T 7. o +,.+3 .+i .25+10 .1f5 T I T.14 + .1+E1 .2E+ 23.90 l.25E+03 10.80 4.00E+00 - .10000 111.10 4.84E+021 17FE+lf 6.92E+f1 21E+02, 6 5
.
60

k _

U

w

)

IS'

t
C 0C)

T
CI)

O
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B1107 CORE 41
Anlyt. Sod 01 PREP BLX Redult #

% Rc (ug/) ("glg)
J922 J923 J925-6740

FPhor U
u as UCIa

Renal #2 Anrge
(Ug/g) (g/g)

J925-6840

RPD
4%

I-CQ1 ) '4
Spk Rec DETUM ao

% (Ng/) N/D

1 107.9 <2.33E+02 '2.82E+03| 2.82E+03 2.82E+03 0.001 119.70| 2.30E+02 t.23E+0I

Anwlyl. Ski 01 Prep BAt Aes l Resul #2 mg.e
% Ret (.u4l/) (Wile) (.5i/a) (Uia/)

J925-6725 J925-4825
RAD-Fn AT

AT/Pu+Am

To
TBwCa+wr

Cs-137
Eu-154
Eu-155
Am-241

f123ff40

Anslyte

Aw-24
Cn-244

NP-237

TC-99

1-129

sr-9

H-3

C-14

80-79

APO
4%

SpkRec DETLM
% (.5i4a)

Phio Ret
NotL Cl Efr

S 91.21 <3.58E- IC1.23E-01 1.13E-01 I 1.18E-01 1 .471 $8.40| 3.28E+01I 5.70E+wi
I1.82E+00 I .SOE+00

4925-6720 J92541820
| 94.501<1.31E+ OC5.24E+01 5.23E+01 5.24E+01| 0.191 94.10| 1.30E+001 4.03E+01I 2.5+00

I 8.2-vl 8.7E-l i

J925-730 J9254830
10200 1 <L75E-0 C2.ODE+01 I 2.04E+D1 2 02E+01 1 1.78 NA I 720E.03 I 2804.17 700E-0I I

ZI. -02 i-<. <1.95 2.04 -02 I 00
<I.33 -2 c <. 6 < . 2 1.26 -02 000
<2.83 -02 <<8.9 < .12 -02 2.90 -02 0.00

101. <6.00 -03 C<6. c .96 -03 8. 5 -03 000

J925-6781 J9254881
97.80 <3.2E-03 C 5.49E-02 5.64E -02 . 02 2.70 NA NA NA NA

E DTE tIII NA I NA I NA NA NA NA

Si #1 P..p OW Roems E1 Rult #2 Aeage RPD Sk Rn DET UM hfo ROL
% Rac (Ucilg) (uCitu) (WOWa) (UCI/) % % (U.i5/) N/L Cl Er

1 106.01 <3.28E 1.28E 1.62E 1.45E-02 D3.45 1.80E-03 8.06E+00 .+
I 1 11 NAm NA NA NA NA I NA

Aj-241 (GEA)IAi-241 (ALPHA) 0.OOE+00

J925-6783 J925-6883
81.501 <2.1E0 |<2.1 E-02 | <2.15E-02 | NA I NA I 92.30 2.10E-02 0.| 6. +1

J9254764 J925-884
9.4A <9.38E-041C 4.92E-02 4.23E-02 4.57E-02 15.081 65.60 9.40&-04 486

| | | {68,50

J925-6785 J9254885
1 98.01 <1.47E-2c1.83E-02j <1.23E-2 51.801 1.40E-02 1 .00

I 76.40I

Sid #1 prp Bk Aeud E1 AesL #2 Avug. RPD Spk Roc DET UM agi
4% Rn (UCi/g) (uCidg) (WCila) (Ci/g) % % (.5i/u) ROL Ct Er

J9254786 J9254886
102.80| <2.29E-V3 C1.18E+01 1.20E+01t 1.19E+01 1.68E+00 | 2.30E02| 5.17E+02 300E-01

J925-7787 J925-7877
1 97.501 <2.25E-04C4.20E-04 3.66E4 393-04 13.4 99.701 2.25E-041 1.751 6.00

J925-7788 J925-7888
[ 65.101 <1.13E04 C 3.49E.04 2.89 -04 1 3.19E-04| 18.81 1 90.301 1.13L+041 0.00 I

J925-6789 J925-W889
I NA I<1.34E-4 C<1.26-04[ <125E -041 N NA I 120E-04 000 4.+00

C)
Cr

12
I

2:
C)

I

U)
C)

oo

GEA

A

tlh,

'4?



BX107 CORE 41 CORE COMP 2
Analyt. LMCS Std

add (ug/qJ

ICP-Add Al
Sb
As
a

Be
Cd
Ca
Cr
Cc
Cu
Fe
Pb
Mg
Mn
Ndl
K
So
AG
Na
Zn

taBC.
La

-P

- ar
S
Sn

Zr
dre~nhom Amy"

DSC

TrA

%WTI

HYAA As
So

CVAA Hg

IN-Eir CM
C iFeC

% Re
PREP BK Result 1

(Ug9g) (Ugig)
J927-8755

Rsult #2
(Ngg)

J927-8855

Average APD Spk add 4ulke DET LIM lado
("g/g) % (og/g) % Ret (Ug9g) WDL

50O 220.30 .. 1.65 +04 1.66E+04 1.00 A NA 3.50E+00 4.74E+03
5s 126.90 66E+01 4: 3.3SE+bl 3.41E+01 3.38E+01 NA NA 3.66E+01 9.23E-OI

SOW 96.90 3&0-E+00 ai 2.74E+00 2.80E+00 2.77E+00 NA NA 3.001+00 9.23E-01
10000 101.30 3.OBE-01 ;r 9.34E+00 9.27E+0.0 .93E+00 N6 WA MK 3.00E-01 3.10E+01
10000 97. .- 01 zl, Z 2 .Yt74I- - 2.80E-01 2.77E-01 NA NA 3.00E-01 9.23E-01

I0D 9. .0- .y 2.6E+00 2.43E+00 2.56E+00 10.10 NA A *7.00E-01 3.66 +00
170 5552.00 T.57E+02 uuI I.06E+02 2.86E+02 2.96E+02 6.80 NW NA 2.721+01 1.091+01

MW 105.30 z1.20E+ 1.04E 1.02E+03 1.03E+03 2240 NA WA 1.20r+00 8.581+02
10000 9.7 o 1.65F0 -0 9.4E]§L 9.88E-01 9.51E-01 200.00 A- RA 1.00E+00 9.51E-01

&W 99.30 6.01F--0 J 1.72E+01 1.671+01 1.70E+01 2.70 WKA NAJ 4.00-01- 4.25E+01
5 130.90 3.40+00 1.25E+04 1.21E+04 1.23E+04 320 NtA 1.501+00 8.20r+03

5" 1i6.4 7.nE+o Yii .92E+ 6.94E+01 6.93E+01 0.30 NA NA 7.10E+00 9.76E+00
W 417.30 1.T +01 . 1.25E+W 1.27E+02 1.26E+02 1.10 NA NA 7.00ET-0 1.80T+02

5000 1090 5.4E-01 .T 4.39E+01 4.23E+01 4.31E+01 3.80 NA NK 3.00E-1 1.44E+02
5000 101.80 1.4E+O 7 1.39E+0l 1.331+01 1.361+01 4.00 NA 1A 1.401+00 9.71 +00
5000 161. .E. + 2.86E+02 2.82E+02 2.90 A A 1.29E+01 2.19+01P

1 T170 i83bE+00b -e; 7.59E+00 7.74E+00 7.66T+00 NA &A 8.30E+00 9.23F-Cl
5000 7.00 1.0E 00 14l 9.33 01 9.23E-01 RA NA 1.00E+00 9.23E-01

10000 146W 3.90E+01 , 1. E+05 1.001+05 1.001+05 .6' WKA NK T2.I6+ 3.57+04
10000 1 . +1 . + 6.451+01 6.551+01 3.10 NA RA 2.RE400 2.62E+01

WW /13.W m.aI+w t 2.64+- 2.60+04 2.62+04 1.80 NA A UK - .81 +0 4.52o+3
5000 135.30 1.14Eh+01 2.12E+01 2.95E+01 2.53 +01 32.60 NA NA 1.001+00 2.53E+01

--- 3 B6T Eif+0 r 2.05F+02 2.011+02 2.03r+02 1.60 NA NA 9.80E+00 2.YfT0+1
. 1.60E+00 4,,U W TI6F f146E+W 4 1.49E+00 1.48E+00 NA "A 1.80E+00 9.25E-01

10000 48.2 .0+OO T 260E+04 171f+04 2.72E+04 2.20 NA NA 0.90E+00 2.75E+03
10 366.90 2.82T+01 .E 1.54E-+03 1.66E+03 13.80 Nr NA 4.30E+00 386E+02
bw 104.00 620E-01 1 .72E+02- 1.68E+02 1.70E+02 1.90 MXA A 4.00E-01 4.251+02

3w 144.00 1.42t+01 Y 4 i E+ 4.03E+ 03 4.03E+03 -- .OOA WK A X 4.5E+ 8.96E+02
5000 107.00 .. 54E+00 .1E.07 +01 .17E+0 - 1.12E+01 8.50 NA $A 2.3E+00 4,87E+00

0 1. 4.i1Et-rb 4.08 +00 4.05E+00 4.06E+00 0.80 NA HAX 4 -!1 1.OIE+01
10000 11i-50 8.E- T 1,15E+02 .5E+02 1.101+02 9.20 NA NA B.001-l 1.381+02

Sad 01 PREP BLX
% Rec (Ug/g)

Restat #1
(ug/g)

J927-5711

Spk Rec DET UM lo
% % (ug/g) /DL

(EXO I NA INO EXO I NO EXO NA I NA | NA NA A |
J927-5712 J927-5812

99.00I NA | 50.701 54.301 52.5| 6.86| NA I NA I NA

J937-5710 J938-5710
1 100601 55.90( 5&0D 1 55951 0.181 NA I NA I NA

J927-795 J927-8895
S114.30 1 <2.0 -01 .1 -01 5.54E-01 I .36E-01 1 6.911 87.60 1 2.0 -01 1 2.14

81.30 <2.5-1 0 0.96.-01| 7.4t-01 6.50 -01 16.62 124.00 2.50 01 2.60

J927-5798 J927-5898
107.71 <1.25-0l .7 6,27E.01 6.57E-01 6.42E0 1 4.671 120.80 1.25E 011 5.141

J927-5778 J927-5878
1 94.60 <2.00E-011 2.07E+00 2.78 +00 2.43 +00 29.201 NA 1.00E.01 24.301

No NA [

C

2

RekAS #2 Awaage RPO)
(ugg) (9g/g)

J927-5811

C)

120

'c )

;1

a



BXW)7 CORE 411CORE COUP 2 3
Analyte LWCS Si

added % Rec
PREP BLK
(Ughg)

Rasuk #1 Result #2 Aveag.
(ug/g) (ug/g) (uglo)

J927-6755 J927-6855

RPD Spk add Spike
% (ughL) % Rec

NO SPIKE NO SPIKE

DET UMA
(ug/9)

Rto
RI

ICP-0ht

0

cc

n

AJ 50DO .50 2.33E+01 y 3.50E+02 2.09E+02 2.79E+02 I 5D. 3.50E+00 719.3
S 5 97.00 3.661+01 E 2ff3.2E+O! 3.72 01 -- 372E+01 3.3.2+01 1.02

5000 94.10 3.0OE+00 TOy 305E+ 3.05E+00 3.05E+00 3.00E+00 1.02
m 1 10 3.00-01 f- .361-01 4.69E-01 5.531-01 30.30 3.OO-01 1.84

]W 1f 30 .17-1 Z T E -01 3.056-l 3051-01 3ME-01 3.00 -01 1.02
Cd- 10000 91.80 7.W- &7 7.11E-0 7.11E-01 7.11E-1 7.oE-1 1.02

Ga 10000 2.40 WTf33+l j 1.36+02 1.056+02 l.21E+02 .6i _ 2.72E+01 4.45
ur 5000 i5.i0 1.20E+00 1 1.71E+02 1.48E+02 1.59+02 14.80 1.20E+00 132.85

Uo 10 127f 1.00E+00 F' .17'+0+ 1..21+00 1.09T+00 200_00 1.00E+00 1.09
iu 5 - 50 4.OOE-01 1.f7+00 60-701 8.7-E-01 46.00 4.00E-Wl 2.18

ri- 5 90.2 1.62E+00 7 4.22E+ 2.14E+02 3.18E+02 65.40 1.__E+_ T 212.15
b 50DO 96.30 77.101+00 i 7.49F+00 8.04E+00 7.77E+00 7.10 7.10 +00 109

!IfIZ 0 12W 3.79E+00 I1.7f+11 7.251+00 8.41E+00 1 27.60 1.-7-D__ 1o 12.02
Mn m 46 - .--- - 5-1.E2T+b 8.88-01 1.30E+00 63,60 1 3.00F-01 4.34

Wli 000 91.50 1.401+00 o, 1.42 +00 1.421+00 1.42E+00 11.40+00 1.02
k 5000 94.70 l.29E+01 -r l.8l02 1.31+02 l.30E+02 2.80 1.29 +01 10.04

ie 5 101.60 1.39Y+01 .45+01 6.201+01 6.82E+0I 18.30 8.301+00 8.22
A 96.30 1.00+00 1.021+00 1.02+00 1.00+00 1.02

low 123 1.30E+01 .7 7.261+04 7.14E+04 7.20E+041 1.50 2.80E+00 2571.8
n 16W 3.4i 2 + 7 5.28+00 4.06+00 5.12E+00 6.40 2.501+00 .

N 5i 98.00 T.eo+s 7o 8.39 +02 4.31E+02 6.35E+02 64.30 5.80E+00 109.44
B 5000 95.00 -7.0E+00 7 2,32 +01 2.251+01 2.28E+01 3.30 _1.00+00 22.74

Z* - 5W 0.0 . .E 9.96 +00 9+961+00 9.96E+00 9.801+00 1.02
La 60 9i.0 1.600+00 a 1.63 +0 1.63E+00 1.63t+00 1.60+00 

P 1 0 100.10 .EW 4 E+03 4.81E+03 4.81E+03 0.10 9.90 +00 - 4u.08
10000 92.40 1.151+01 J 211+02 2.53E+02 2.62 E4+02 7.20 4.30 +00 60.95

§ 1 00 91.70 4.-E '-0 6.5+00 3.51E+00 5.OOE+00 59.80 4.00E-01 12.51
-- 3w 100.90 1.30E+00 I 4.17+I 1 4.13E+03 4.151+03 1.00 4.50 +00 2.5

-5000 7.W0 2.301+00 A .34+00 2.34t+00 2.341+00 2.3__+_ _ 1.02
h 0 93.50 4 .6 4.061-01 4.061-O 4.06E-01 --- 4.OE-0I 1.02

ZF 10000 97.10 8.001-01 J 7.nt+W I 4.33t+00 6.091+00 I-37a6 8.--E-

S

a

'p

a
a

~3rn

30

C1

I



BX107 CORE 41 CORE COMP 2

Armyt. Sid 01 PREP BLK Reut 01
% Rc (uglg) (ug/g)

J927-7771
IC-StI F

CI
1403
1402
P04
1504
P ACID K
S ACID IC

%S'c-.Sw 1402
N03 9C)
N142 PC))

Resuk #2
(ug/g)

J927-7871

Atmrage RPD
(ug/g)

Spk Rc DET LIM
% % (ug/g)

1; 1 + 1.09 4 1.10 +04 .09E+04 091 11400 1.00E+00 1.09E+04
15 234 +01 1.20 +03 1.16E+03 1.18E+03 4.261 10800 2.34E+01 5.02F+01

103.001 1.00E+02 1.28E+05 1.31E+05 1.30E+05 2.32 11900 1.00E+02 1.30E+03
10300 .+02 1.21 +03 1.18 +03 1.20E+03 2.51 103.00 100E+02 1.19 +01
10300 100 +02 1.43L+04 1.41t+04 1.42E+04 1.411 10800 00+02 1.42 4+02
10200 1.00+02 1.22 +04 1.23 +04 1.23t+04 082 10600 100+02 1.23 +02

PIP04 iC 5.87E+00
PIS04 IC 9.86 01

J927-7779 J927-7879
98.41 5.00E-1 I 1.24E+041 1.25E+04 1.25E+04 0.801 10600 5.00E-01 2.49E+041

1402 (SPEC)
/NO2 (SPEC)

0.401
0.10

PH pH

NH3-V&Ler NH3

TOC-tbr TOC
Aceat E

J927-5715 J927-5815
F-100.8| NA 9.721 9.711 9.72| 0.101 NA I NA I NA

J927-7728 J927-7828
.00.40< 4.50E+03 <4.50E+0 1 <4.50E+D.tI NA NA I NA A I MA I

J927-7726
0.00 i S.5 E+021 7.96 +

1 4.41E+03 |II
J927-7727

I1C-.tm COs 1 101.51 2.70E-01|f I .1OE+03

J927-7826
9.97E+021 897+

J927-7827
1.10E+031 1.10E+031

22421 94.70 15.50E+02

'II

ci
-

__ I..,rn
NA I

I I I

. 102 401500E+02 12.20E+00 I

I
I

3-/c - /3

blao
P40L

Z:

')
-;;7
mn C

-o



BXW7 CQRE 41 QORE COMP 2
Atmlye WCBS

6414.

iCP-fudn Al

Am
OR
Be
Cd
Ca
Cr
Co
Cu
F.
ft.
Me
Mn
N41
K
so
A'
ma
Zn

B
Ce
La

Br

8.ot
Z,

PREP BLK
I B.. ('4199

R...*# E

JC27-S755

Am #2 Ah.sg* IPD Spkadd aIke DET UM
(.'") (ug/g) % (.4A1) P -ec (ugJ)J927-6655 N.0 E

A"b
PVim

J2675SPIK IDLJ21. + 4 .49E+04 l.41E+04 11.60 1.75E+01 i 3.9,S 12 .E1.E+ IE+2 i.83E+ 02 2 1.000 12 T.0T . I+ 1.5O+OI 1.50E+01 .__+ EI Itoo0 9.U5 + 1.OE+0I 1.05E+01 l.O5E+0I 120 .E+0 7.
l o w 1 3 T . W+ 0 0 . E + 1 . 5 0 E * 0 0 1 . S O E * 0 0 _ _ _ _I E + 1 . 0 0100 577 3.5lET10 . 4. +0 6.22E+I 52iE+0 1116 _5_E+__ 1.50

iOD +tE T.E . + 5.78E+02 5.496+02 10.0 1.__ +i 2 4Mi--X E. + 9.rl +2 + I.OIE+03 ,.8u+i M.__ .0 +M 1.
1-iW uu.8 i.0E+0 g.8E+00 1.50E+01 1.26+01 48.60 __.__E+___2.5s

500 98.IM 2.060 - .3E 2.OIE+01 d.12E+0I 1176 .0+0 05000 9.407.50 T+nh I.7E 1.1 IE+04 11.40 7.5 +00 1479.1155+ 1.1+ .1+1 8.826+01 29.80 3.556+01 2490 US l.07t+02 l.24E+U2 1.106+02 14.70 W.5_0+_ l1biU00 939 1.0E0 i.i0E+0 8.92E+01 6.76+01 4.70 __.___ E+0rI 13M0
-000 -7.2s -7:. k+F - z.uE+03 137F+04 1.07+04 360 so__ E+0i 1525----ia It.W0 .Wu0 NA 6.45E+01 0.00

. 4.15E+01 A- 3.aUE+2 3.4E+02 3.30+02 8.80 HM4.E+01 75m 100.0 5.ODE+0- g5.92E+00 iM4.94E+00 5.46E6+00 1.0W _ _ T09i+ iW . + " E 9.56+.04 9.506+04 1.10 1.40E+01 I7T8.20
1w 175 T.2+T $.IIE+02 I.33E+02 1.226+02 18.10 .25+f 1 B .. T74

&101.20 r.E+T I .SBE+04 1.83E+04 1.8 6+04 3.20 2.90*T01 M.W0 101.40 .06 +01 j a .8i E+0 1.35E+0l 1.62E+04 33D 5.-& E+ w 3.23S 9l10 4.906+01 2.AmE+02 2.296*02 W th.3- 4D+T - .- 7A
-00 f 11111 5E .00t+w 796E+00 _ 7. .0

10000 92.0 4f.+T 2.0 E+04 2.20E+04 2.15E+04 4.80 -. W-E+W 1 1341000 112 I.UE+0 8.1k0 * . 7+3 8.54E+03 13.30 2.1___+ _ 303._
1000 9 I 2.2hE+ 1.44E+ 2 T 66+02 1._5_+_2 1430 2.OOE+00 77.6550 ws I. + 4.2ME+w3 4.06E+03 4.136+03 3.20 2.25+01 183.0

- 5---0 1f.l .1511bj 1.15E*01 1.156+01 .T+ __ 1.15+ .0W00 11X 1E+YM II ~. 1.12E+01 9.05E+00 47.80 2._ E+TW 4__2
1b000 94.40 .iif T 1.35 +02 1.70+02 1.666+02 6.9 4._ ___ -

,. p

s

C:

rn

C-)

M~O
rn~

I

C

00



BX107 CORE 41 CORE COMP 2

Armyte Si 1 PREP BIK
SR. (Og/g)

U 94.10 229+04
U..s uit/

anok E1l
(U19)

J927-6740
S 2.29E+047

Result #2 Adergo
(") (ugg)

J927-6840
2 52E+04 2.41E+04

APD Spk Re DET UM Rmfo
% % (ug/g) PJDL

9.60

Ainy". S 01 Prep Olk
% ee (UCI/g)

RAD-Faa. AT (
AT/Pu+Am

TB [
TwCs+Sr

GEA

wO
ci

*

- I

Cs-137
En154
Eu155
Am-241
Co-ao

109.6 I <1.79E-03

Ranult E1
(uCilg)

J9274725

S1T .giE-l1 iT

J927-6720
98.DD I 1.14E-02 C 4.8E+01 I

I A7-45E1 I

102.00

NA00

100.00

-V90E-23 !<1.90-02&<
<1.2E-02C
<2 90E-23 c

J927-6730

<6.6OE-031

ROA #2
('o/g)

J927-6825

J927-6820

1.12t+l1I

J927-4830

<4.10-2

Anng. APD

l.SE-01 I

4.85E+01

2.47E+01

NA
NA

-NA

Spk Rec DET UM
% (uCift)%

Ralo Re.
R/IM Cl Err

12.961 88.40 I.80E-03 1 60.001

11.131 94.90 | 2.10E-021 2309.521

NA 7.20t-O3 I
200 -02

1.30E-024
2.9-E-02
6.70E-031

5.30 1

0.20 )
ni

343058j

0.00 [/
0009/000 NIA

0.501

J927-6781 J927-6881
PU239/40 95.301 <3.38E-03 C 4.49E-02 .41E-02 4.95E-2 185 34.40 34- 1. 320
PU-23 N NA nB <4.50-03 <4.50E-03 80.40 4.50-3 0.00 4.30

AmWlyt. SW 01 Pp Ok a A8UtA #1 Ro"A #2 A..uge APO Spk Re. DET UM Ralo ReL
% Re. (Uci/) (UCI/g) (UCi/B) (Wu 9i) % % (uClg) PL Cl Em

J927-4782 J9274882
Am-241 91.4 < .69 -3 1.31E-021 1.34E-02 1.3E-02 2.60 1530 60-03 2.37 16.30
Cm-244 NA NA 3ij.0I I NA I

Am-241 (GEA)/Am-241 (ALPHA) * NA

J927-6783 J927-6883
NP-237 89.50 <324E-02|C <3.24E-03| <324E-02 NA NA 6.403.20-02 0.00 1I.00

J927-6784 J927-6884
TC-99 105.9} <7.69E-04 C 3.74E-02I 3.24E-02I 3.49E-02 4.33 70.40 7.70 E-04 45.32 2.20

I 71.10

J927-6785 J927-6885
i-129 | <1.37E-02 <5,04E-02 <6.74E-02| NA I NA 18.00 1. 4E-02 0.00

- 15.401

Amly Si #1 Prp Ba Asmul E1 RAMAA #2 vm.ge APD Spk VW DET UM Pblo
% A- (toC1f) (uCwg) WCIt) (ufIG) % % (0uft/) WDL Ct Enr

J927-6786 J927-6886
sr-90 1 97.601 3.37E03 8. 74E+00 9.96E+00I 93SE+00 105 I4.10E-03| 2280.51 0.30

J927-7787 4927-788?
H-3 F 88,60I <3,60E-041C 6.97E-04 1.08 -03| 8.89E-04 43.111 99,70| 360E-041 2.47 1.00

J927-7788 J927-7888
C-14 90.10 I <2.25E-041C <2.24E-041 <2.99E-041 NA NA I NA I 2.24E-04 | 0.001

J9274789 J927-6889
Se-IS g NA I <Lt-041L <1.47E-04 <1.44E-04 NA NA j NA 1 40E-04 I 0,001 490

- a:
0 C)

z a

0 A.

0 0

gt z-
3-/t- r;

I f

NA NA
119.70 12.3WL+03 I

iA

3.24



BX107 BLANKS- 7

FIELD BLANK
Armyt. SM #I PREP eIX R.uit *1 AMnuR #2 Memg. APO

% Rn (ugjnm) (uo/mU (uglth) (ug/mL)
J997-5595 J99-5695 J1000-5795 J1000-5895

%
Spk Rec DET UM

% (uglmL)
J100-5995

1 93.01 <2.50E-03 I <1.00E-02 <100E-02 I NA NA 1 107.401 1.00E

J997-5597 J998-5697 J1000-797 J100D-5897
1 105.501 <5.00E-03 (47 <5.00E-03 <5.00E-03 | NA NA NA | 5.00E-03| NA |

J997-5596 J998-5696 J100-5796 J1000-5896
| 99.101 <250E-03 1 <1.00 -02 <1.00E-02 NA NA 1 101.501 1.00E-02 I

J997-5526 J998-5626 J10DD5726 J1000-5826 J99W-5926
95.301 1.70E+01 |q <550E+00 <550E +00 4NA NA 1 9.30|

Am"lyle SM 01 PREP SX R.ult #1 A.u #2
% Rn (toihwl (UCi/mU (uCtIm[)

J997-5525 J998-5625 J1000-5725 Jl00-525

A..ge RPD
(uCil/,n

tmfo RELATIVE
WODL COUNT ERA

a C

Spk Ret DET UM ato Rob.ive
% (uADL E CoCur Er4

J99!-5= q2i%

TOC-ftt.

RAb-Wtmr

IC WATER

GEA

CD
tQ3

0 0o

AS

Hg

S.

TOC

CVAA

CVAA

AT i m10 l 13E.06 !4- <113E-06 <1.13E-06 | NA NA | 965801 I.OE-0 NA I 5.54E+0l I
J999-5520 J998-5620 JIOOO-5720 J1000-5820

111 92.90 <5.0E6 - IC 1.36E-04I 1.52E-04 1.44E-041 10.801 111.501 5.00 06I NA 5.00-01

Am"Iyt. SM #1 PREP BLK Rss * Il Redto #2 Ateg. RPD Spk Rec DET UM Rmo RAks"
SRc (ul) (Ug.) (ugl) (ug/g) % (ug/g) % (t" ) IRDL

J997-5571 J998-5671 J1000-5771 JlOOO-5871
F 107.06 <1.06E-01 7 4.87E-01 4.91E-01 4.89E-01 0.82 NO SPIKE 1.00E-011 NA 0
CLt050 <1.06E-01 7i1 .2E-i 5fl3E-0 6.13E-10l 16.16 NORSPNKE l.00E-01 R1N NA

1403 1i0f6.U0f<1 00 J 295E+00 2.95E+00 2.95E+00 0.06 NRWIPRK 10E+h6 RA NA
CL2 < 1*.00E+ 1 6 .2E-01 &3.E- 3.73E01 11.51 NO PIRE I.00E+00 NA NA

P04 00 0 <.W E+tOo 9.2SE-Cl 8.39E-01 8.83E0l 9.86 I NO SPIKE I .0ME+ NA NA
S04 103.00 <100+00 f 1.12E+00 E-[ 1.00E+00 23.11 NOSPIE 1.00E+00 A N

Am"lyt. Sm E1 PREP SLK Reaul E1 RmSA #2 Amge RPD Spk Rac DET UM Rao Reainm
% Rn (UCUmL) (uCI/mt) (uCi/) (uCIm1) % % (ugl/Mt) WDL Count Err

J997-5530 998-5630 J1000-5730 41000-55830
CB-137 98.00 <652E-07 1.76E-04 INSU SAM NA NA INA 7.00E-07 NA NA

EU-154 NA<1.5006 <1.RE6 n NA INA .I ML NA NA
EU-155 <1.16E-06 <I.53E06 NA A N INA IISE-O G NA NA
AM-241 1A<.E-h <3.36E-06 I NA INA I 2.19E-06 I NA NA

C.O-0 1 99.00 <6.1904f <5.45E-07 ( I NA I NA INA I 5.47E47l NA I NA
* S



3/s--/r

BX107 BLANKS
HOT CELL

ANALYTE
ICP Al

6b
As
a

CeCd
Ca
Cr
Co
Cu
Fe

Mg
Mn
NI
K
So
Ag
"a
Zn
19
a
Ce
La
P
II

Cof
8
Sn

Zr

am
SaD AUGE0 % It"

Jog?-5580

PREP BLK REUJLTI RESULTg2 AVERAGE
ug/L ughL uo/L u/l

J908-5850 J999-57SC JS9SO.SASO

I, 1.~ 8C+ TU

RPO
'I

SPK ADO SPIKE DET USA
ug/L S ugjL

In9-cnsn5000 91.6 340M+0l& TbfEbi 2.i4E+T 2.1ET02 - r.0- 93.8 3.40E+01 6.T+005000 101.3 S. ET32214E+ 2.14E+03 2.4E+03 75.0 112.8 3.5GE+02 i.iE+05000 00.9 3.10k+OI 1.IIETI2 1.UE+b2 1._+02 _ . 05.8 3.100E +01 &.CO+T
I VM a.ot+oo 1.EF iUE+01 1.80E+01 15000.0 9&.9 3.E+00 6.00E+00w1000 101.8 3.75E+0E+01 1.80E+01 aE+O01 15001.8 97.9 3.00E+00 6.6E-+00105 16f. I - 7.00E+00 4.20E+01 4-.E+W 4.20E+01 15TMW.0 90.2 7.OOE+00 6I.bE+6|-0 06.0 2.40E+01 12.4E+03 2.48E+03 2.51E+03 2.40 -1i0i.- u-.6 2.40E+01 1.E1+02

| 10.0 1.40E+04 TIE+ 8.40E401 7500.0 1M2,- 1.4-E+bT -6.00+00
|1 - i7r- 1.20E+0I 7.26E+Wn1 7T.2E-+ 1 2h+Vo 15000.0 -6.0 f.20E+01 6.0E+00

S 0 97. SCtE+00 3.60E+01 3.6E+01 3.16E+01 7. 97.2 6.0bE+fl 6.00E+005000 -1., 2.00E+01 1.20E+02 i.E+2 T.+2 1 75M.0 100.7 2.GE+01 6.6E+
9108.4 8.50E+01 LA, f5.1E+02 5.10E+02 UIE+02 _ 7500.0 103.2 8.50E+01 6.00E+00

| I 96.6 6.1%E+O 1.06E+02 8.3E+01 .6+i01 21.90 9- -. i..00E+ 00 1.E+| 95z - 96.0 3E+00 .62E+01 8.02E+01 8.42E+i i 9.50 94.9 3.0E+00 2.81 E+0155M ur"T 0f0E+01 -- E+T02 1I.E+2 T.IE+02 7. wr 1.80r+01 B6.DE+O0--6v 101.7 .+f l7 T2 1.11+03 9.f+0 20000 75. 119.8 1.SJE+02 7.Ia + 
j 9.6 TE I.E 7E+7. TME. ~r7.E+ - 75_0. 96.2 T3iE+02 6. +0| 00 104.0 Ii4i0 te T.0E+hr i.0E+1 I6.0 r E+___1 750T. esW iwoE*o1 *.0ET0

g10000 f. jU7EThI 4.630+03 4.S4E+03 IlAfl03 - .40 '-- MT. Troi+rM 5.31E+0116655i 100.1 5.12E+01 .50E+02 1.50E+02 1.50E+02 115000.0 99.3 2.50E+01 .+oToff Y2 8.5dE+00 5101:2 T.b0T+02 5.10+02 + 500.0 72.3 8.50E+0lj [.Of+006000 1027 1.f+I l.13++03 I.IIE03 2.50 75:u. 101.9 1.900*01 .. [4i+uT
n_._ _+1. +2 5.180+02 5.1 02 1_. . 6Vr M + 0  +001 1-3 

-Fg-r+Eol ~2~ +-1 E02 a~4---10000 7. 3.20E n0 1! E tB I 4.90 15000.0 - u,~5 I, -mu ISl W2u+i

JON- 56560k+ 0 J9970k 1 3 -0

IT I F.wE+0I 1.UoE+W___ _ 903 I5.00E400 ._+1 ._+1 3,i1 u.U #6.0 *.CII+I IOWtI+Ern
v.6oE+t1

I I V.0 1.1+01 60.00E:+oooWttUl 5nLt:+u1 I-M l ia * A.A

I-nC
0

cf

t4.74 +u2

-

RATiO
IVDL

C C)

0

m3

in
.- . i . 95+ G.ft 0 1..00++0946 &DE+0 159 1-

.
370~

.
TIEETUI

. + 2
960k+01 40.30 7500.0 90.1- ~ 6.00k+01 7.90E+0D

. 1. +t1 660E+01 660E+01 150000 930 1 10E 0

m



/B 9S

B)N1O7 BLANKS
HOT CELL BLANK

A

Arm"y Sd #1 PREP BLK
% Ro (ug/ In)

J997-5595 J998-5695
S

Hg

So

TOC-Watw TOC

P.A #1
(ugM

J999-575

Resut #2
(ug/mi.)

J999-5895

A'.age
(uglmt)

RPD Spk Rec DET UM leo
% % (ugmL) R/DL

93.801 <2.50E-03 I <1 -02 <1,00 E-02 NA I NA 107.401 1.00E-02 NA j

J997-5597 J98- 5697 J999-5797 J999-5897
105.50 <5.00 -03 7 <5.65- I <5.00E-03 I NA _ NA 1 136.301 '.DOE-03I NA

J997-5596 J998-5696 J999-5786 J995896
99.10 <2.50E-03 i0, <1.00E-02 | <1.00E-02 | NA | NA 1 101.50 1.00 2| NA

J997-5526 J998-5626 J999-5726 J9w5826 J999-5926
95.30 1.70E+01IT 7.10E+00I <5.50E+00 NA NA we. 5 5+00 I

Arelo Sd *1 PREP BLK
% ReM (UCiMn)

RestU #1
(uCkntQ

Rosult #2 .r.ge
(UMIMLm (Uwimt

RPD Spk Ret DET UM
s (ug/mQ

Rago Rhbt.
f/DL Court Err

RAD-Waor AT

TB

IC WATER F
CL
N03
N02
P04
S04

GEA CS-137
EU-154
EU-155
AM-241

Co-fa

J997-5525 J55625 J55725 J95825
[ 93.10f <1.13E-06 1,7 <1.131-06 1 <1.it-0t i NA j ,;A 96.80 1.1OE-051 NA! .SE+01

J999-5520 J99w-5620 J999.5720 J999-5820 Jf-l2
92.90| <5.OGE-06 -7 7.82E.04 I 7.46E-04 I 7.64E-04 1 4.711 91.201 1.10-05 |5.54 +01

J997-5571 J998-5671 J999-5771 J999-5871 J9w5971
107.00 <1-004-01 2. 94E.01 2.83-01 2.8 1 3.81 118.00 - 1.00E-01 NA JNA
10500 <1.OE-01 7 9.35E01 I .76E-01 8.56 E 1.59 116.00 1.00E-01 RA N
108.00 <1.00E+00 1.41+00 I l.30E+00 1.35 +00 8.12 96h 1.WE+00 NA NA .
105.00 <1.00E+00 - 3-39E.01 3.42L-01 3.41 -1 G.M 109.00 A.W0E+00 NA jA

90.20 <1.OOE+00 , NA rNA I NAA 86.40 1.w+m NA INA
103.00 <1.00E+001f 1.05E+00I 9.S6E-o1 1.01E+00 .33 I 8w 97.9 .+ NA INA

J997-5530 99&5030 J999-5730 J999,5830
S4.12E-04 NA' NA [ NA 7.00E-0 INA 0.0

NA i <.0-0 " 1.24 NA NA M A 23k0 A N
N<1.16E-06 47 .8E6 NA NA NA I.18- NA

NA } <2,48-05 O r <4.31 -06 ___A __A _NA _ 2.NAE-GO NA NA
1 99.001 <6.19E-04 e7. N.-0I RA - A I NA t 647L-07 INA NA

*.ISUFFiCEN SAWLE

m I
z cn

-0
o I~

CVAA

CVAA

9

ci
0)
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BX107 BLANKS
FIELD BLANK

ANALYTE
ICP Al

Sb
An
an
Bo
Cd
Ca
CF
Co
Cu
Fe

Mg
Mn
NI
K
so
AG
Na
Zn

B
C.
La
P

Br

ci Sn
Zr

Swd
$TO ADDED % Rn

J997-5550

PREP BLIK
(uf1)

1998-5650

3 -iy
RESULT #1 RESULT 02

(ugg) (ug/g)
JIOOO-5750 J100-5850

AVERAGE RPO
(O) %

SPK ADD SPIKE
(ug/g) %

F#M3

DET LIM RATIO
(ug/g) R/DL

sm 91.6 3.40E+01 2.04E+02 2.04E02 2,04E+02 7500.0 93.8 3.40E+01 6.00E+00
50 101.3 3.9E+02 2.14E+03 2.14r+03 2.4+_03 7500.0 112. 3.56E+02 6.01E+00

V 99.0 &.OE+01 1.B6+02 1.8-6r+i02 .86T+i02 7500.0 95.6 3.10 +01 6.00E+00
1000s 96.9 3.OOE+00 1.8fl+0 T1ET+0 . +1E_ 10. 95.9 3.00E+00 i6.0F+ -

10000 101.8 3.75+00 1.80E+OI T.8F6+V .8+f 15_0_. 97.9 3.OOE+00 6.00 +00
l000 101.2 7.OOE+00 4.20T+V1 4.2O6+OI 42b+F 15000.0 99.2 T.0E+T0 6.06+-

10 96.0 2.40E+01 2.3? +02 2.b2E+U 2.19E+02 16.10 15000.0 96.6 2.40E+01 9.12E+00
500 102.6 1.40E+0I S.40E+OI &.40E+01 I8.4 bV __+__ 7500.0 102.1 .4+1f 6.OOE+00

10000 97.7 l.20E+0l 7.060 72fl+T 7.2E+fF _____ 15000.0 96.0 I.20E+01 6.060
500 97.5 6.OOE+00 3.I0E+b1 3.OOE+Ol 3.SOE+0l ____ 7500.0 iY.2 T.0k0!T.0k0

500 97.9 2.00E+0l 1.26f+B2 1.2ET+0 i.2E0 ____ 7500.0 100. 2.OOE+01 W.0E+F
500 105.4 8.50E+01 5.1OE+02.t7 5.IOk+O2 5.l0E+02 ____ 7500.0 10. T.5E+U1 6.00E+00

500 96.6 6.00E+00 3.6E+T 3.60E+01 3.60E+01 ____ 7500.0 95.8 T.0FE+0 6.00 +00
5000 96.0 8300E+00 1.0 +2!1 I.SOE+0I l.RoE+01 ____ _9 7500.0 94.9 3.00E+00 6.00F+
5000 99.4 l.80E+0l l.08E+02 l.OOE+02 1.OSE+02 ~ '750W TEFT+r 1.

800 101.7 1.63E+02 9.87E+02 77.98E+2 8+02 iif 2I 2-00 750. 119.6 1.33E+02 6.71E+00
5000 96.6 l.3IE+&2 7.86E+02, 7E+2 7._+_2 7500.0 96.2 T.iE0 +

600 104.6 1.14E+0I B.DE +01 aC I.00T+V i.0+0 T0. 96:r T.00E+ i.060
S10000 93.9 8.70E+01 4.irr+r- 4.Th+W 4.37F+1Y 1.9 15000.0 EV. 1.7iF+1 5.256+f

I 10000 100.1 5. 12E+15+0I I 2T1 1.5rm+w 1.0k0 i5000. -i.r 2.5k+r i.06+
1000 +02 700+0 5.20E+02d 4 .OE+ 25.10E+02 1500.0 92 0ET+1 6.0OE+00

500 102.7 1.90E+0I T.i8E+0 &.SS+02 I.7T+ 3.1E 7fl.0 101.9 T.9rk+r 4.5fl+W
5000 99.5 8.60E+01 2.37I+02 T.r+h2 .1-9r+-02 15D0.0 1.I i40r+-01 6. 0+00

5000 101.3 2.10+01 1.2T6+E 2 1.26E+02 18-402 70 99.8 2.1OE+01 6.00E+00
10000 97.0 8.00+01 4.96E+02 d 4.2oE+02 4.ioY+i 2 2 15000.0 96.0 8.00E+01 6.0&T+hi

|100 109.1 6.50E+01 .34!T+T2 T 3.T6+0 4.4E6b+02 39.30 1i0W0. 1is.r 2.3E+b1 1TU4+T
1 96.6 6.00 E+00 T T360 +01 T.ir01 i3.60-+1 15000.0 i97. T.rET 6 i E+00

500 94.6 2.00E+01 3 +02 1.20 +02 1.T0E+02 t75W 90.1 12.00E+01 &EDO+00
5000 0A97.6 1.60E+01 9.60E+0l O.0tOI+1 9.60E+02 1 7500.0 97.2 1 .60E+01 6.00E+00
5000 99.3 3.00r+00 3.0r+01 3.00E+0i 3.SFTb _+_ 7500.0 96.6 3.KDO+ 6.OOE+00

10000 96.2 1.1+12 ESG6t 6.O6E+0 . +0l 6.60E+0 1 ______ 15000.0 93.0 1.-lo0 6.0+-00

I

U

t

0
1

C
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LEFT SLANK



Evaluaioa and Comparisom of BX-107 Aslytical Result
For Determaination of Material sod Carte Baace

AS&/water P.4ccn

Digana Dirst Con 40 Cor.40 Car.41 Con 41

D'Lim DelUn pr' Cap CoopI Cowp1 Cop2

A0"se(ss) (OW/) TYP- TWO3 (TW/O (.4/8) (.&/W

Al 3.4 17 w 10 04 71.6 279

Al 3.4 17 F 33900 1M 17300 14100

Al 3.4 17 A 11900 22300 16200 6600

fb 35.6 17* A 34.1 34.1 34.9 35.2

As 3. 155 AA 0.43 0.393 03610 0335

1' 0.3 1. A 6.75 4.36 10.3 9.31

u. 0.3 1 A 0.2 n 26 _am8 0.M
Cd 7 3.5 A 1.2 1.93 _ 74 236

C. 2 12 A 210 U7 310 29

Cr 1.4 7 W 157 133 M36 159

Cr 1.4 7 A 54 877 1070 1030
C 1.2 6 A .02 .02 12 Lo9

Cu 0.6 3 A &T26 Q76 0611 &

F. 2 10 W 5.7 42 50.4 318

F. 2 10 F TIM *0 130 11100

F. 2 10 A 9450 9430 1200 12300
ILI. 4. A 5U.3 503 77.1 60.3

M, 0.6 3 A 170 149 139 126

Mn 0.3 1 L0 12 0.306 1.3

Mn 0.3 15 A 35.4 33.3 4'.2 43.1

Ni 1.8 9 A T0.9 20.4 14 13.6

K 13.3 665 A 264 199 306 282

.s 13.0 653 AA 13 1915 2.02 0.623

AS 1 5 A 0.932 0.952 0.91 0.923

N. L7 4 W 53M0 67000 80200 72000

Na 0.7 433 F 104000 101" 102000 95003

N. 8.7 433 A 10:000 102000 103060 100000

Zn 2.5 22.SA $41 353 1 65
Bi 0.5 4LS F 21900 20U00 2*000 18600

Bi .5 42.3 A 21200 22100 27100 2600

B 1.9 93 A 49.8 62.3 50.8 25.3

C. 8.0 43 A 151 169 191 203

.. 2.1 103 A 1.49 12 134 1.4

P 8 40 W 4750 500 4600 410

F 8 40 F 24200 20800 27400 21500

P 8 40 A 100 21300 23900 27200

Si 2.3 31.5W 414 364 136 M2

Si 23 113 F 6600 6000 7990 6540

Sr 0.6 3 A 154 157 15 170

S 3 460 4030 490 4150

6 30 A 4760 S000 4470 4030

SL 16 8 A 3.21 6.3 7.19 11.2

T1 u .5 A 3.0 439 4.0

Zr 1.1 53 A 94.6 922 87.9 110

-TA 0.61W 0345 0.631 0.642

a
IC

IC

8510

1133

8415

1175,

111110

1040

3050
1175

NO3 IC 342000 49500 12h0 129500

N02 IC 9685 9155 12450 3195
P04 IC 14400 14950 13400 14200

$04 IC 24050 14150 l3M 12250
Ca 'IdP04 ICpWate 14564 15330 1404 14747

C0.3d S04 ICPWater 13662 13571 13152 12433

b0C TOCT3C 7.00E+02 530 550 0.97E+02
Actate Equiv. TOCOIC 3441.2 2703.8 2703.8 440".194

TIC T4OCTIC I115E.03 1.51E.03 1.24E+03
C.rbona Equiv. TOCTIC 5745.4 5732.91 6217.22 0

Flourim-y 121+03 02 .0 3 2.E03 2.414E+04

L (Ca,d Ct) Fluouiotry 0. (1,84 !A67872 0.00094752 0.00609'6
Water (4) _Wet 57.75 57.1 16.25 55.95
pHEleeod 9.031+00 9.*5E+0 9.82E1+00 9.72E+00
C.Icd (01- ) F(o)pHl 0.000042 0.000047 0.000066 0.0052

ON- (4 _Dire C? 3.11E+00 .43E+00 2.99E+00 2.43E+00

Sp .anoc dAl. 20 H20.cubl Alh.nao.

Coapre winhAcd for insolut. Mrroryosids.

No..IW Uasn. Fusion3s.d ssnat

Spedation d H20 F.lubIt drnie (VI)

U "Ifornua ioa

SpadUtion d HZOsoIub F. 6o plxan.

Comrw is t HAdd or Ioblui.mraory oidas
Norilly Us d tiu.i Fusion., 3. igrjaaer

SpedsttondH2O bolubl w.ngeste(VT!)

Indiostas 120dagent findency b)-sodium solublity

Ccnmpnnewitbedd or isnoluutrfralnryodides
NormatlyU sdi..sFusionis udgrater

Courewi h.add forinsolub., rfrmnoyod.

ConpIeio2C hcepateRn.
Cipst with ad forinoIubserfrsory oid.,

Normall.U. nd l. 8Fuionainu4grear

ndiaiond H20 aolublrili. s
AMw. 2'use Fusion

ComyretoC Sulfa.te R.sut,

WHC-SD-WMrDP-028
REV 0

ADDENDUM 2 REV 0

*U. H20 .)ou11e P 1om ws , .digesinul b3.066
* Use H2OsoublePfrom.t,,digeWmultb, 996

* .-
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BX-107 Material Balance

Analyt

Atowio/f

Molecar

Weight Form Method

No. Mln

Atoms

No.

Qaype,.

ElemenWt. to
Chide Wt.

COs. Fader

Wt. Percnt

Core 40

Comp3

Wt. Percent
Core 40

Coip 2

Wt Peren,

Core 41

Comp I

W ce

4Cre41

Cmp 2

A] 26.9 A1203 ICP Add 2 3 1889 2.25 232 .06 3.2
Sb 121.75 Sb2O5 JC Add 2 5 1.329
At 74.92 As2OS DireaAA 2 5 LS34

Ba 13734 Bao ICP Aid 1 1 1.116

Be 9.01 Be ICPAdd 1 1 2.776

Cd 112A CdO ICPAdd 1 1 1.142

Ca 40.06 CO CP AcAdd 1 1 1399 030 0.16
Cr 52 Cro3 ICP Add 1 3 1.923 0.16 0.17 0.21 02
CS 5.3 CoO ICPAdd I 1 1271
Cu 65 O ICP Add 1 1 122
F. 5535 Fe3Q4 ICPAdd 3 4 1382 131 30 1.78 1.7
flb 2072 Pbo ICPAd 1 1 1.77

mg; 2431 4Og ICPA.id 1 1 658
Mn 54.94 n02 JCP Acid 1 2 1.582
Ni 58.71 Nio IC? Add I 1 1.273
K 39.1 K ICAdd 1 0 1.000
S 78.96 503 Direct AA 1 3 L608

Ag 107.71 Ag2O ICP Add 2 1 1.074
Na 22.99 Na ICPAid 1 0 L.D 10, 1020 1030 0.0

Z 6537 ZnO ICPAdId 1 1 1245

Bi 208.96 B I ]CPAdd 2 3 1.115 236 246 302 29

a 10.81 B2O3 IC Acid 2 3 3.220
Ca 140.12 C.203 IC? Add 2 3 21.71

1".92 L.203 IC? Add 2 3 1.173
si 28.09 SiO2 ICP Fusion 1 2 2.139 1,1 128 171 IA
Sr 57.62 SiC ICAdd 1 1 1.183
TI 47.91 T02 ICAdd 1 2 168
Zr 9122 ZtO2 ICPiAd 1 2 1351

F 19 F DirectIC 1 0 1.0 0.35 034 0.9 1.1
Cl 35.45 CI DirectIC 1 0 I.O0: 0.12 0.0 0

NO3 62 NO3 DirectIC 1 0 L000 14.20 14.95 1260 12.9
N02 46 N02 DirectIC 1 0 1.000 0.9; 0.92 125 0.1

P 30.97 P04 ICAdd 1 4 3.066 4,4 4.70 432 4.5
S 32.06 04 ICP Add 1 4 2.6 40 416 394 3,7

CN 26.01 CN DirecCN 1 0 1.000

Or Carbon 59.04 Aetate TOC 1 0 4.916 CA

Iborg.Carbon 60.01 Carbonate 1C I 0 4.997 0.57 0.57 0.62
% Water Waer 57.75 57 tfl

-rU..U 3802 U 2 Florrnt57721 .1 5.210

TOTAL t 101.02 10133

56.25

100.54

55.9

2.7

101.0

WHC- SD-WM-DP-029
REV 0

ADDENDUM 2 REV 0

40



BX-107 Charge Balance

ADDENDUM 2 RE
WHC-SD-WM-DP-02(
V 0 REV 0

Atomic/ Oxidation miliequivalents miliequimlents miliequivuients miliequ~iaib

Molecular Prep Slaw Used Oxidation meqWL Core4O Core 40 Core41 Core41

Ayte Weight Type For QC's. Number (/meq) Comp 1 Comp
2  Cmp 1 Comp2

Al 26.98 ICPAcid AJ+3 3 0.00899 1.323 1.368 1.801 1A4

Sb 121.75 ICP Acid Sb+3 5 0.02435

As 74.92 AA As+3 5 0.01498

Ba 137.34 ICPAcid Ba+2 2 0.06867
Be 9.01 ICP Acid Be+2 2 .02D451

Cd 112A ICPAcid CA+2 2 0.05620

Ca 40M ICPAcid Ca+2 2 0.02004 0.107 0.058

Cr 52 ICP Acid 0+3 3 0.01733 0.049 0.051 0.062 0.059
Co 58.93 ICPAcid Co+2 2 0.02946

Cm 63.55 ICPAcid 0a+2 2 0.03178

Fe 55.85 ICP Acid Fe+3 3 0.01862 -0.50 0.507 0.693 0.661
Pb 207.2 ICPAcid Pb+2 2 0.10360

Mg 24.31 ICPAcid Mg+2 2 0.01216

Mn 54.94 ICP Acid Mn+4 4 0.01373

Ni 58.71 iCPAcid N+2 2 0.02936
K 39.1 ICPAcid K+ 1 0.03910

Se 78.96 AA Se+4 6 0.01316
AS 107.87 ICP Acid Ag+ 1 0.10787

Na 22.99 ICP Acid Na+ I 0.02299 4.350 4.437 4.480 4.350
za 65.37 ICPAcid Zn+2 2 03269
Bi 208.98 ICPAcid Bi+3 3 0.06966 0304 0.317 0.389 0376
B 10.81 1CPAcid B+3 3 0.00360

Cc 140.12 ICP Acid Ce+3 3 0.04671

LA 138.91 ICPAcid La+3 3 0.04630

Sr 87.62 ICP Acid Sr+2 2 0.04381
Sn 118.69 ICPAcid Sn+4 4 0.02967

Ti 47.9 ICPAcid Ti+4 4 0.01198
Zr 91.22 ICP Acid Zr 4 0.02281
H 20.59 AA Hg+2 2 0.10030

U ig'g 238.02 Fluorimetry U02+2 2 0.11901 0.015 0.017 0.024 0.203

F 19 Direci IC F- -1 0.01900 0.448 0.443 0.467 076

a 35A5 Direct IC C- -1 003545 0.D33 0.033 0.0 0.033
N03 62 Direct IC N03- -- 1 0.06200 2.290 2.411 2.032 2.089
N02 46 Direct IC N02- -1 0.04600 0.211 0.199 0.271 0.026

P 30.97 Acid ICP P04-3 -3 0.01032 1.906 2.063 2352-635

S 32.06 Acid ICP S04-2 -2 0.01603 0.297 0.312 0279 0.251
Si 28.09 Fusion ICP Si03- -2 0.01405 0.470 0427 0369 0.466

TOC 59.02 TOCrDC Acetate -1 0.05902 0.015
TIC 60 TOCnC 03= -2 0,3000 0.038 0.038 0.041

CN- 26.02 DirectCN CN- -1 0.02602

TOTAL. CATIONS

-_- 1mq) 6.641 _6.679 7.484 7.292

TOTAL ANMONS

6(e) 5695 5.927 6OM 6.091

______Rato 1.-166-- 1.127 1246 1.197

41
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